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A 


FORTY-FIRST  CONGRESS,  THIRD  SESSION. 

Office  of  tiie  IIorsE  of  Repkesentatives, 

March  3, 1871. 

The  following  resolution,  originating  in  the  House  on  the  2Sth  ultimo,  amended  in 
the  Senate  on  the  2d  instant,  was  this  day  concurred  in  by  the  House : 

Resolved  by  the  House  of  Representatives,  (tJie  Senate  concurring,)  That  there  bo  printed; 
of  the  Annual  Report  of  the  Commissioner  of  Agriculture  for  1S70,  two  hundred  and 
twenty-five  thousand  oxtra  copies,  one  hundred  and  fifty  thousand  of  which  shall  be 
for  the  use  of  the  House,  fifty  thousand  for  the  use  of  the  Senate,  and  twenty-five  thou- 
sand for  distribution  by  the  Commissioner  of  Agriculture. 

Attest : 

edw.  Mcpherson,  cm. 
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EEPORT 

OP 

THE  COMMISSIONER  OF  AGRICULTURE. 


Department  of  Agriculture, 

Washington,  D.  ft,  December  1, 1870. 

Sir  :  In  submitting  the  ninth  report  of  the  Commissioner  of  Agricul- 
ture, I  have  the  gratification  of  representing  the  foundation  interest  of 
the  country  as  prosperous  and  productive  in  a  high  degree — an  interest 
which  is  the  source  of  supply  of  the  physical  wants  of  all  classes,  and 
the  nursery  of  energy  and  virtue  for  the  equally  essential  recuperation, 
from  waste  and  enervation,  of  the  less  healthful  pursuits  of  life. 

The  season  has  been  one  calculated  to  test  severely  the  capabilities  of 
our  soils.  On  the  eastern  slopes  of  the  Alleghanian  system,  excessive 
niiis  at  a  critical  period  were  followed  by  a  lengthened  drought;  and 
throughout  a  large  area  of  other  sections  of  the  country,  unusual  eleva- 
tion of  temperature  has  been  combined  with  a  diminished  precipitation 
of  rain,  seriously  affecting  the  vitality  of  plants  weakened  by  starvation, 
shallow  culture,  overgrowing  weeds  or  grasses,  or  imperfect  drainage 
I«cal  decrease  of  small  grains  has  resulted  from  these  causes,  counter- 
balanced in  part  by  local  compensations  from  climatic  or  other  influences ; 
yet  the  effect  of  high  temperature  has  been  so  conducive  to  the  growth 
of  maize,  the  most  valuable  crop  in  our  arable  culture,  the  predominant 
clement  not  only  of  the  breadstuffs  but  of  the  meat  production  of  the 
country,  that  the  material  for  food  supplies  of  the  year  is  greater  than 


The  feet  ortnereased  production  in  a  season  remarkable  for  excessive 
in  a  country  assumed  to  be  liable  to  injurious  extremes  of  temper- 
and  seasons  of  continued  aridity,  affords  strong  evidence  of  the 
available  depth  and  fertility  of  our  arable  lands.  The  local  diminution 
of  yield  enforces  many  a  lesson  of  needed  improvement  in  the  drainage, 
aomninution,  and  amelioration  of  imperfect  soils.  * 

An  examination  iu  detail  of  the  facts  of  this  years  production,  in  the 
Vght  of  enlarged  agricultural  experience  and  of  science  applied  to 
husbandry,  would  furnish  hints  to  improvement  and  aids  to  progress, 
vfckh,  if  adopted  generally,  would  increase  the  value  of  farm  produc- 
to  the  exteut  of  five  hundred  millions  of  dollars.  It  would  do 
would  tend  to  the  increase  of  the  fertility  of  the  soil,  which 
r,  in  nine  farms  out  of  ten,  is  annually  decreasing,  and  it  would  pro- 
jKtkmably  advance  its  intrinsic  as  well  as  market  value. 
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It  is  gratifying  to  believe,  from  indubitable  evidence,  that  the  examples 
of  rational  and  recuperative  culture  are  relatively  increasing,  however 
slowly,  and  gradually  making  inroads  upon  the  destructive,  irrational 
modes  so  generally  prevalent.  These  examples  are  most  numerous  in. 
the  Middle  States,  are  seen  with  comparative  frequency  in  the  older  sec- 
tions of  the  'West,  are  found  occasionally  in  New  England,  and  are  begin- 
ning to  be  noted  in  the  Southern  States  5  but  there  is  no  State  in  which 
exhaustive  and  irrational  culture  is  not  predominant.  While  the  cost 
of  good  land  is  less  than  the  interest  on  its  intrinsic  value,  and  its  yearly 
income  may  be  enhanced  at  the  expense  of  the  permanent  investment, 
there  is  little  hope  that  present  necessity  or  short  sighted  greed  will  fail 
to  work  its  impoverishment;  but  with  high  prices,  both  of  land  and 
labor,  it  is  more  than  folly  to  expect  remunerative  profits  from  unsys- 
tematic and  unscientific  culture. 

The  grower  of  tobacco,  turning  out  his  old  fields  to  sedge  and  "pov- 
erty grass,"  with  the  full  conviction  that  his  crop  is  inevitably  destruc- 
tive to  fertility,  has  now  an  occasional  opportunity  to  learn  that  heavy 
yields  are  not  inconsistent  with  annual  improvement. 

The  wheat- grower  of  Genesee,  despondent  over  the  waning  produc- 
tions of  his  fair  fields,  can  turn  to  the  example  of  a  progressive  neigh- 
bor and  witness  the  old  munificence  returning  through  the  avenue  o£ 
systematic  rotation. 

In  Illinois,  the  specialist  in  wheat,  taught  wisdom  by  many  lessons  of 
experience  and  observation,  is  rapidly  learning  that  prairie  soils  may  be 
enriched  by  alternations  of  grass  and  roots  with  corn  and  wheat,  all 
except  the  wheat  being  converted  into  meat,  milk,  butter,  cheese,  &&, 
upon  the  farm. 

And  cotton-growers  are  learning  that,  with  a  monopoly  of  their  staple, 
a  climate  unsurpassed  for  perfecting  it,  and  some  of  the  richest  lands  of 
the  world  for  its  cultivation,  their  section  has  grown  poorer  with  its 
continued  culture,  and  can  nowhere  show  a  valley  so  replete  with  all  the 
elements  of  wealth  as  that  of  the  Mohawk,  so  long  carpeted  with  grass 
and  flecked  with  cattle.  Profitable  as  cotton  may  be,  aid  rich  as  the 
best  southern  soils  surely  are,  its  culture,  as  a  special  crop,  apart  from 
suitable  alternating  growths,  will  ultimately  result  in  poverty  and  bar- 
renness. 

The  enlightened  agricultural  economist,  in  deprecating  exclusive  spe- 
cial culture,  whether  of  cotton,  wheat,  or  other  crops,  objects  to  the 
irrational  mode  of  cultivation,  and  not  to  the  amount  of  production — 
inveighs  not  against  a  surplus,  but  opposes  a  practice  reprehensible  and 
ruinous,  which  tends  directly  and  speedily  to  defeat  the  object  of  cul- 
ture and  to  belittle  the  rewards  of  labor. 

INDUSTRIAL   EDUCATION. 

The  organization  of  industrial  colleges,  under  the  land  grant  of  Con- 
gress of  1862,  chronicled  in  recent  annual  reports  of  this  Department, 


REPORT  OP  THE  COMMISSIONER.  7 

has  progressed  daring  the  past  year.  Tbe  Ohio  College  has  been  located 
in  the  vicinity  of  Columbus,  with  a  fund  of  nearly  half  a  million  of  dol- 
lars from  proceeds  of  lands  and  a  donation  of  $300,000  from  Franklin 
County.  The  Missouri  Institution  has  also  been  organized,  in  Boone 
County,  with  local  donations  exceeding  two  hundred  thousand  dollars,  and 
330,000  acres  of  land  Jocated  under  the  congressional  grant.  Colleges 
bad  previously  been  organized,  or  departments  of  agriculture  added  to 
existing  institutions,  in  Maine,  New  Hampshire,  Vermont,  Massachu- 
setts, Rhode  Island,  Connecticut.  New  York,  New  Jersey,  Pennsylvania, 
Maryland,  West  Virginia,  Kentucky,  Michigan,  Wisconsin,  Minnesota, 
Iowa,  Kansas,  ^and  California.  Nebraska  is  now  perfecting  an  organ- 
ization, and  other  States  may  have  taken  steps  in  that  direction,  of  which 
no  official  or  other  information  has  been  received. 

The  land  scrip  has  been  issued  to  most  of  the  Southern  States,  and  a 
portion  of  it  has  been  sold,  but  I  have  heard  of  no  action  toward  organ- 
ization of  colleges,  and  fear  that  the  scrip  has,  in  some  instances,  been 
frittered  away  by  sales  at  nominal  prices,  as  has  been  the  case  in  many 
of  the  Northern  and  Eastern  States.  It  is  to  be  regretted  that  restric- 
fbms  against  sales  at  lower  than  Government  rates  had  not  been  im- 
posed upon  tbe  trustees  of  these  institutions.  Perhaps  it  would  have 
been  better  still  to  have  required  the  actual  location  of  these  lands, 
which  would  inevitably  have  resulted,  under  judicious  management,  in 

ultimately  larger  income  from  rentals  or  subsequent  sales.  The  more 
States  all  pursued  this  course,  with  a  fair  prospect  of  realising 
ft?e  dollars  per  acre  instead  of  fifty  to  seventy-five  cents. 

I  am  confident  that  these  institutions  are  destined  to  become  a  vital 
power  in  the  land,  and  to  wield  an  influence  whicli  colleges  weighted 
with  a  "  curriculum  »  of  studies  of  classical  ages  can  never  exert ;  but  it 
win  be  many  years  before  their  best  fruits  will  begin  to  appear,  and 
mistakes  will  be  made,  (some  of  them,  possibly,  almost  fatal  in 
character,)  misconceptions  of  the  sphere  of  their  highest  utility 
occur,  and  inefficiency  will  undoubtedly  mar  the  beauty  of  their 
results;  but  ultimately,  when  the  grand  idea  of  practical  edu- 
in  America  shall  be  fully  crystallized,  and  their  faculties  shall  be 
of  young  and  vigorous  men  developed  within  these  institu- 
and  under  the  influence  of  higher  progression  in  physical  and  prac- 
•dence,  their  true  utility  and  beneficent  influences  will  begin  to 


\ 


I  would  respectfully  suggest  the  importance  of  an  authorization,  by 
of  a  commission,  under  the  direction  of  this  Department,  to 
minutely  the  plan  of  organization,  the  construction  of  build- 
management  of  grounds,  and  general  workings  of  the  industrial 
organized  under  the  congressional  land  grant,  with  instruc- 
to  report  to  the  next  Congress,  for  the  information  of  the  country 
ttd  tbe  benefit  of  institutions  of  similar  character  yet  to  be  organized. 
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STEAM-PLOWING. 

The  inventive  mind  of  the  country  is  strongly  stimulated  with  the 
hope  of  educing  a  distinctively  American  machine,  better  adapted  to 
the  peculiar  necessities  of  our  agriculture,  than  the  most  successful  for- 
eign apparatus.  The  Report  fpr  1869  contains  descriptions  and  illustra- 
tions of  several  patents  of  that  year,  and  the  volume  for  1870  will  show 
that  these  eflForts  have  been  continued  during  the  present  year.  It  is  to 
be  regretted  that  so  many  still  adhere  to  the  impracticable  idea  of  loco- 
motive traction.  The  reports  of  the  actual  work  of  the  five  steam-plows 
now  in  operation  in  this  country  are  extremely  favorable  to  the  idea  of 
ultimate  success  in  the  solution  of  the  problem  of  steam-plowing  as  an 
adjunct  of  our  agriculture. 

SILK  CULTURE. 

Silk  culture  in  California  has  been  attended  with  great  success  up  to 
the  present  time,  producers  claiming  that  the  climate  of  that  State  is 
peculiarly  adapted  to  the  rearing  of  silk-worms,  on  account  of  the  dry- 
ness and  equality  of  the  temperature,  and  the  rare  occurrence  of  severe 
thunder  storms.  In  Utah  experiments  have  been  made,  with  success,  in 
feeding  the  worms  upon  the  leaves  of  the  Osage  orange  instead  of  the  mul- 
berry. The  Japanese  silk- worm,  Samea  cynthia,  on  the  ailanthus,  is  now 
perfectly  acclimated,  and  breeds  in  the  open  air  in  Brooklyn,  Philadel- 
phia, and  other  places,  but  as  yet  I  have  heard  nothing  of  the  use  of  its 
cocoons  in  manufacture.  Two  other  silk-producing  worms,  Attaeus  yama 
max  and  pemyi,  have  been  bred  this  season  in  Brooklyn,  but  are  yet  too 
scarce  for  a  proper  test  of  their  value, 

GOVERNMENT  PLANTATIONS  OP  CINCHONA  TREES. 

Among  the  trees  which  may  be  introduced  and  acclimatized  in  our 
territory,  there  is  none  deserving  more  consideration  than  the  Peruvian- 
bark  tree.  Both  England  and  Prance  have  deemed  it  necessary,  in  view 
of  the  increasing  scarcity  of  quinine,  to  establish  in  their  colonies  planta- 
tions of  the  Cinchona  tree.  Its  essential  product  is  furnished  to  the 
world  from  a  narrow  belt  on  the  slope  of  the  Andes  in  Peru  and  Bolivia. 
The  supply  is  limited  and  precarious,  with  no  means  of  extension  by 
propagation  or  cultivation  in  these  South  American  nations.  The  tree 
is  of  rapid  growth  in  favorable  localities,  and  after  six  years  may  be- 
come an  article  of  commerce.  The  commencement  of  cultivation  ought 
not  to  be  left  to  private  enterprise,  ljut  should  be  initiated  and  supported 
in  its  early  infancy  by  the  establishment  of  one  or  more  national  planta- 
tions at  points  selected  on  account  of  their  favorable  climatic  influences. 
The  time  is  now  opportune  for  commencing  such  a  work,  since  a  supply 
of  young  trees  is  easily  obtainable  from  a  source  whence  no  real  diffi- 
culty arising  from  transport  and  transplantation  would  occur. 

The  propagation  of  the  Cinchona  has  been  commenced  in  the  expert- 
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mental  division  of  this  Department,  with  highly  successful  results  5  and 
several  hundred  specimens  now  on  hand  will  be  increased  to  thousands 
whenever  facilities  are  afforded  for  testing  the  feasibility  of  successful 
growth  in  the  open  air. 

I  earnestly  hope  that  an  appropriation  will  be  granted  by  Congress 
for  this  purpose. 

DEPARTMENT  OPERATIONS. 

The  field  of  labor  is  so  broad,  the  objects  of  attainment  so  manifold, 
in  aid  of  progressive  agriculture  and  enhancement  of  its  productive  re- 
sources, that  the  limited  means  at  the  disposal  of  the  Department  ap- 
pear inadequate  to  the  great  work  in  hand.  Yet  a  fair  exhibit  of  its 
operations,  it  is  confidently  believed,  will  attest  the  wisdom  of  its  origi- 
nation and  the  profit  of  its  labors. 

Its  work  demands  a  higher  order  of  talent  than  the  routine  service  of 
most  public  business ;  it  requires  a  knowledge  of  national  economy, 
social  science,  natural  history,  applied  chemistry,  animal  and  vegetable 
physiology,  and  practical  agriculture;  and  presents  so  broad  a  range  of 
iacts  in  each  field  of  investigation  as  to  demand  the  most  active  effort 
and  the  most  persistent  industry.  For  such  labor  the  most  meager 
compensation  only  is  offered,  and  it  is  found  difficult  to  obtain  an 
increase  of  suitable  service,  and  impossible  to  remunerate  properly  that 
already  employed  which  is  found  to  be  most  efficient  and  reliable,  while 
Quit  which  is  practically  useless  for  the  purpose  is  offered  in  unlimited 
.  A  just  and  wise  revision  of  clerical  salaries  would  greatly 
the  efficiency  of  the  Department. 
The  work  of  the  past  year  includes  the  collection  of  the  facts  of 
production  and  experiment  throughout  the  world,  the  publication  of 
and  special  reports,  investigations  in  natural  science  in  its  rela- 
te rural  efforts,  the  introduction  and  propagation  of  many  new 
anil  promising  plants,  and  the  increase  and  improvement  of  farm  pro- 
by  the  dissemination  of  seeds  and  plants.  Besults  of  the  most 
character  in  these  directions  will  be  shown  in  subsequent 
paragraphs,  and  in  the  accompanying  reports  of  operations. 

THE  STATISTICAL  DIVISION. 

This  division  is  the  office  of  publication  of  the  Department,  and  has 
during  the  past  year  the  monthly  reports  and  the  annual  for  1869, 
for  publication  the  cattle-diseases  reports,  furnished  statisti- 
cal statements  for  congressional  uses,  and  similar  responses  to  inquiries 
«f  eonmercial  and  industrial  boards  or  societies,  and  of  individuals. 
JaeQities  employed  in  these  investigations  include  not  only  trained 
experienced  correspondents  representing  about  1,300  counties,  but 
ftfe  officers  of  an  equal  number  of  industrial  societies  of  all  grades, 
correspondence  with  practical  scientists  and  experts,  and  ex- 
nrith  governments  and  societies  abroad.    Foreign  and  domestic 


10  REPORT  OP  THE  COMMISSIONER. 

serial  literature,  industrial  and  commercial,  is  also  explored  for  the  ex- 
tension, comparison,  and  verification  of  results.  Difficult  and  arduous 
as  are  the  labors  required,  and  small  as  are  the  pecuniary  means  appro- 
priated to  the  purposes  of  this  division,  abundant  testimony  is  received 
of  its  comparative  efficiency  and  practical  value. 

CATTLE  DISEASES. 

I  have  heretofore  called  attention  to  the  imperative  necessity  for  es- 
tablishing a  division  of  veterinary  surgery  in  this  Department.  The 
value  of  stock  lost  annually  from  disease  is  enormous,  and  threatens  not 
only  to  decimate  our  animals,  but  to  expose  the  human  family  to  disease 
from  the  consumption  of  unwholesome  meats.  Neglect  of  animals,  and 
their  overcrowding  in  transportation,  are  prolific  sources  of  disease,  and 
its  spread  is  permitted  by  the  ignorance  of  a  majority  of  the  present 
class  of  veterinarians.  Another  class  of  disease  arises  from  causes  but 
obscurely  known,  if  known  at  all,  and  these  fatal  maladies  are  as  yet 
without  any  indicated  effort  of  cure;  rendering  necessary  the  barbarous 
plan  of  stamping  out,  recommended  and  adopted  fn  other  countries  as 
weB  as  our  own,  as  the  only  means  of  saving  the  agriculturist  or  stock- 
raiser  from  total  ruin. 

A  quarto  edition  of  the  reports  arising  from  the  cattle-diseases  inves- 
tigation, conducted  under  the  auspices  of  this  Department,  some  of 
them  never  before  published,  is  in  course  of  publication.  The  volume 
will  include,  reports  as  follows :  A  prefatory  report  to  Congress  by  the 
Commissioner  of  Agriculture ;  one  upon  pleuropneumonia;  on  the  effects 
of  smut  and  other  fungous  growths  upon  corn  and  forage ;  the  periodic 
or  splenic  fever  of  cattle,  (the  Texas  cattle  disease;)  the  pathological 
anatomy  and  histology  of  the  respiratory  organs ;  microscopic  examina- 
tions of  cryptogamic  growths  in  fluids  of  diseased  animals;  and  the 
statistical  history  of  the  Texas  cattle  disease.  These  reports  will  be 
illustrated  by  numerous  chromolithographs,  micro-photographs,  copper- 
plate and  wood  engravings,  the  work  of  the  best  artists,  from  originals 
prepared  in  the  office  of  the  Surgeon  General  of  the  United  States. 

ENTOMOLOGY. 

The  correspondence  of  the  entomological  division  has  largely  increased 
during  the  year,  inquiries  in  regard  to  noxious  insects  having  been  re- 
ceived from  all  parts  of  the  country. 

The  cotton  army-worm  appears  to  have  been  less  destructive  than 
usual,  and  few  complaints  of  loss  from  other  cotton  insects  have  been 
made,  while  insects  injurious  to  fruits  and  vegetables  have  been  unu- 
sualfy  numerous  and  destructive. 

It  is  in  contemplation  to  publish,  whenever  suitable  authority  is  given 
for  the  printing  and  illustration,  a  work  on  entomology,  prepared  by  the 
entomologist  of  the  Department,  in  which  known  American  insects  of 
each  order  will  be  accurately  figured  upon  copper-plate,  and  which  has 
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been  declared,  by  those  competent  to  judge,  the  most  complete  and  ex 
bustive  effort  ever  made  in  this  direction.  It  will  be  a  valuable  aid  to 
poetical  entomology,  and  a  desideratum  for  State  entomologists  aqd 
the  naturalists  of  agricultural  colleges,  upon  whose  investigations  and 
suggestions  depends  the  possibility  of  reducing  in  some  degree  the 
losses  from  insect  ravages,  which  are  annually  computed  by  tens  and 
even  hundreds  of  millions. 

As  tppropriation  having  been  made  at  the  last  session  of  Congress 
tat  tfe  purpose  of  obtaining  models  of  the  fruits  best  adapted  to  certain 
toaJitwG,  the  work  has  been  commenced  with  a  large  collection  of  apples 
pctiealarly  adapted  to  the  Southern  and  Middle  States,  and  will  be 
conthmed  with  new  varieties  from  other  sections  of  the  eonntry. 

THE  AGRICULTURAL  HTJ8KTJM, 

During  the  year  many  valuable  additions  have  been  made  to  the 
mamm,  under  the  charge  of  the  entomologist,  by  voluntary  contri- 
butions or  exchange,  without  the  aid  of  any  appropriation  whatever  for 
(he  purchase  of  new  or  rare  specimens.  The  collection  of  fibers  from 
thread  has  been  increased  by  a  series  of  articles  of  lace-work  and 
embroidery  equaling  in  beauty  the  finest  point-lace,  manufactured  by  the 
peasant  women  of  Fayal,  Azores,  from  the  bitter  aloe.  From  Basle, 
Switzerland,  a  fine  collection  of  articles  of  silk  manufacture  has  been 
received,  together  with  samples  of  the  aniline  dyes  used  in  coloring 
tbn.  Samples  of  manufactured  California  silk  have  also  been  received. 
A  aeries  of  cotton  samples  from  countries  other  than  the  United  States, 
a  use  in  England  during  the  late  war,  illustrates  the  effort  then  made 
iff  a  supply  during  the  cotton  famine.  Among  other  contributions  may 
to  Mentioned  samples  of  fruits,  grains,  and  other  farm  products  from 
tgrieaHaral  Mrs  in  the  West  and  South,  and-  from  individuals  in 
vtima  parts  of  the  Country,  birds,  insects,  and  other  specimens  of 
vteal  history. 

BOTANICAL  COLLECTIONS*. 

The  Department  herbarium  continues  to  receive  large  accessions  to 
its  material  for  systematic  study  and  illustration  of  the  vegetable  king- 
dom. The  additions  for  the  present  year  already  exceed  four  thousand 
series ;  these  include  a  nearly  complete  set  of  Cuban  plants  procured 
fam  Mr.  Charles  Wright,  an  excellent  botanical  collector.  Large  and 
ihttWe  collections  have  been  received  through  the  Smithsonian  Insti- 
tetkm  from  several  of  the  learned  societies  of  Europe,  which  give  ex- 
to  an  earnest  desire  to  procure  American  plants  and  seed*  in 
The  various  Government  explorations  now  in  progress,  and 
fcal  critections  from  Army  officers  stationed  at  different  frontier  mili- 
are  constantly  affording  a  large  amount  of  material  for  the 
ef  exchange  and  distribution.  Dr.  E.  Palmer,  who  has  been 
**fef  special  collections  for  this  Department  in  the  Western  Terri- 
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tories,  lias  forwarded  from  time  to  time  living  and  dried  plants  and  seeds. 
This  collection^  is  now  in  process  of  elaboration  by  the  distinguished 
Americau  botanists,  Drs.  Gray,  Torrey,  and  Engelmann,  and  includes  a 
considerable  number  of  plants  new  to  science,  which  will  be  greatly 
prized  by  scientific  botanists,  and  eagerly  sought  by  botanical  insti- 
tutions at  home  and  abroad. 

The  design  of  establishing  at  the  seat  of  Government  a  collection  of 
plants  worthy  the  name  of  a  national  herbarium  is  thus  in  process  of 
rapid  accomplishment,  at  comparatively  small  cost ;  and  it  is  confidently 
expected  that  this  collection,  now  probably  the  third  in  point  of  size, 
will  eventually  exceed  all  others  in  the  amount  and  value  of  its  material 
for  illustrating  North  American  botany. 

With  a  view  to  acquiring  more  direct  information  of  the  manner  of 
arranging  and  displaying  the  usual  botanical  collections  accumulated  in 
the  Old  World,  the  botanist  of  the  Department  received  leave  of  absence 
the  past  summer  for  a  visit  to  Europe,  which  was  made  without  expense 
to  the  Department.  Every  facility  was  freely  enjoyed  of  inspecting  the 
immense  collections  at  Kew,  and  in  the  British  Museum,  and  of  learning 
the  most  approved  methods  of  preparing  and  arranging  plants  for  study 
and  reference.  Profiting  by  these  results  of  large  experience,  we  may 
hope  eventually  to  rival  the  results  obtained  by  these  world-renowned 
institutions. 

THE  LIBRARY. 

The  library  has  been  increased  during  the  year  by  the  collection  of 
eight  hundred  and  fourteen  volumes,  obtained  through  exchanges  and 
by  purchase,  many  of  which  are  rare  and  valuable ;  and  one  hundred 
volumes  of  periodicals,  now  ready  for  binding,  with  further  additions 
yet  to  be  made,  will  swell  its  total  increase  for  the  year  to  about  one 
thousand  volumes.  .Scientific  and  practical  botany,  hitherto  inade- 
quately represented  in  the  library,  is  a  prominent  element  in  the  acces- 
sions of  the  year.  The  operation  of  the  system  of  foreign  exchanges, 
so  hopefully  inaugurated,  promising  to  furnish  at  a  nominal  cost  the 
choicest  productions  of  the  foreign  scientific  and  industrial  press,  espe- 
cially that  of  Germany  and  France,  has  for  several  months  been  sus- 
pended in  those  nationalities  by  the  existing  war,  while  exchanges  with 
other  countries  are  increasing  iu  number  and  importance. 

THE  DEPARTMENT  GROUNDS. 

• 

The  improvement  of  the  grounds  of  the  Department  is  steadily  ad- 
vancing toward  completion  in  accordance  with  the  original  plan.  A 
wall,  appropriate  in  design  and  of  sufficient  strength,  has  been  erected 
as  a*  suitable  and  necessary  support  to  the  terrace  walk  in  front  of  the 
building.  This  feature  adds  much  to  the  appearance  of  that  portion  of 
the  grounds,  and  when  finished,  with  balustrades  and  other  append- 
ages, will  form  a  proper  finish  and  coincide  with  the  style  of  architec- 
ture in  the  building. 
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The  walk 8  and  roads  are  being  completed  and  extended ;  all  those  of 
the  western  division  of  the  front  grounds  are  in  coarse  of  construction. 
The  covering  of  tar  and  asphalt  concrete  proves  very  suitable,  when 
properly  prepared  and  laid,  for  light  roads  and  walks.  Its  marked 
cleanliness  and  freedom  from  vegetable  growths  are  strong  points  in  its 
favor,  which  command  an  increasing  appreciation. 

The  planting  of  the  arboretum  of  hardy  trees  and  shrubs  has  been 
prosecuted  as  rapidly  as  the  materials  could  be  collected.  Most  of  the 
plants  yet  to  be  procured  are  rare,  and  must  be  selected  and  imported 
from  distant  .countries,  a  circumstance  which  necessarily  retards  the 
completion  of  the  collection.  When  completed,  this  will  prove  a  valua- 
ble addition  to  the  working  efficiency  of  the  Department,  and  is  already, 
even  in  its  present  state,  attracting  the  attention  and  gaining  the  appre- 
ciation of  scientific  men. 

THE  NEW  CONSEEVATORT. 

Undor  a  system  of  rigid  economy,  the  objects  for  which  appropriations 
were  made  at  the  last  session  of  Congress,  viz,  the  erection  of  glass 
structures  to  be  used  in  the  propagation  of  economic  plants,  the  improve- 
ment of  the  Department  grounds,  and  the  extension  of  the  arboretum, 
have  been  attained ;  and  the  copservatory  building,  for  which  an  appro- 
priation of  $25,000  was  made,  includes  a  grapery,  not  contemplated  in 
the  original  plan ;  and  the  entire  structure  is  perhaps  unsurpassed  in 
this  country  for  utility  and  ornamental  effect,  and  only  excelled  in 
Europe  in  one  or  two  instances.  The  building  was  commenced  about 
the  1st  of  August,  and  is  now  nearly  finished,  a  large  portion  being 
already  occupied.  The  main  building  is  320  feet  in  length,  with  an 
average  width  of  28  feet.  The  center  compartment  (60  by  30  feet)  will 
be  finished  for  the  accommodation  of  the  tall-growing  tropical  fruits, 
sots,  and  palm  trees.  The  two  end  buildings,  30  feet  square,  will  be 
mainly  devoted  to  the  orange  family  and  similar  fruits,  that  require 
alight  protection  during  the  winter.  The  connecting  wings  will  be  used 
for  the  general  collection  of  specialties.  The  grapery,  directly  in  the 
center,  and  in  the  rear  of  the  main  building,  a  structure  150  feet  in 
length  and  20  feet  in  width,  has  been  erected  for  cultivating  and  testing 
the  best  and  most  select  varieties  of  foreign  grapes.  The  adaptability 
of  the  climate  and  soil  of  the  Pacific  coast  to  this  fruit  is  now  fairly 
established,  and  the  best  varieties  are  objects  of  special  inquiry. 
•  The  important  object  for  which  this  is  designed  should  not  be  over- 
looked or  misunderstood.  It  is  not  intended  for  the  cultivation  of 
Merely  ornamental  plants,  though  some  attention  will  be  given  to  them, 
to  far  as  may  be  necessary  to  keep  up  a  practical  acquaintance  with  the 
faiproved  flora  of  other  countries,  but  will  be  occupied  mainly  for  the 
prepogntion  and  experimental  culture  of  all  plants  that  may  be  utilized 
fat  the  arts,  in  medicine,  or  in  food  supply,  and  which  promise  success 
ftl  ifceir  introduction  among  the  paying  crops  of  the  country. 

Xta*  /ire  few  plants  desirable  for  their  economic  value  which  may 
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not  be  produced  in  some  sections  of  oar  continental  domain ;  and  the 
extent  and  cosmopolitan  character  of  our  immigration  suggest,  if  not 
require,  the  greatest  variety  in  production  consistent  with  economy  of 
labor  and  other  peculiar  circumstances  of  our  condition.  The  progress 
of  events  shows  that  farmers  and  planters  are  alive  to  the  necessity  of 
such  diversity ;  and  this  idea  should  be  fostered  and  encouraged,  as  it- 
is  one  of  the  most  reliable  indices  of  progressive  civilization. 

Among  other  species  of  valuable  plants  already  in  the  collection  may 
be  mentioned  the  Ipomwa  purga,  producing  the  jalap;  Hura  crepitant) 
the  sand  box-tree;  Jatropha  cureas,  a  medicinal  plant;  Bixa  Orellanaj 
the  arnottp  plant;  Manihot  uttlUmma,  the  cassava;  Tkeobroma  cacao, 
the  chocolate  tree;  Andropogon  Schcenanthus,  or  lemon  grass;  EUetaria 
Cardamomum,  the  cardamom  plant ;  Amomum  Mdegueta,  a  carminative ; 
Tamarindus  Indica,  the  tamarind  tree;  Asclepia*  Curaaavica,  a  medici- 
nal plant ;  Cinchona,  of  various  preferred  species,  the  Peruvian  barks ; 
Sesamum  Indicum,  famed  for  its  oil  products;  Ahrus pramtorius,  the  Ja- 
maica licorice;  Lawns  Ckvmpkora,  the  camphor  plant;  Cinnamomum 
verum,  the  cinnamon  tree;  Acacia  catechu;  Mesuaferrea,  a  medicinal 
plant;  Gvilandina  Bondw,  an  oil-bearing  plant;  Piper  Betel,  the  betel 
plant;  Clusia  ffava,  the  balsam  tree;  Piper  cubeba;  Dors  tenia  Br asiliensis  : 
Hamutoxylon  Campeckianum,  Dracaena  \Draco,  and  Pteroearpus  Marsu- 
pium,  femed  dye  plants ;  Croton  Tiglium  and  EUms  Ouineensis,  valuable 
oil-producing  trees,  with  other  medicinal  species. 

Of  fruits,  the  various  Musas,  especially  the  M.  Carcndishii,  or  dwarf 
banana ;  Psidiwns  or  Quavas,  so  famed  as  a  condiment ;  the  Alangosteen, 
Oarcinia  Mangostana;  the  mamee  apple,  Mamca  Americana;  Aehras 
Sapota;  Limoma  Americana;  Manpefera  Indica,  the  mango  tree;  Ghry* 
sophyllum  Cainito,  the  West  Indian  star  apple;  Papaya  vulgaris,  the 
melon  apple;  Monstera  deticiosa;  Nephelium  Longanum;  Anona  Cheri- 
molia,  the  cherimoyer;  Anacardium  oceidentale,  cashew  nut;  Ptumix 
dactylifera,  the  dare  palm;  BerthoUetia  excelsa,  the  Brazil  nut,  and  the 
monkey  cup  nut,  Leeythis;  IlUcium  floridanum,  the  aniseed  plant,  and 
others  of  the  pome  and  nut  families. 

The  plants  that  furnish  the  various  gums,  dies,  resins,  oils,  and  fibers 
of  commerce,  are  very  numerous,  and  many  species  have  not  yet  been 
introduced.  Of  the  fibrous  plants  in  the  collection  of  the  Department 
may  be  mentioned  the  Musa  textiUs,  the  Manilla  hemp  plant:  various 
species  of  Hibiscus  and  Asoepias,  BromeUa,  and  Urtica.  The  Pcederia 
fostida,  a  new  fiber  plant  recently  brought  into  notice,  has  also  beeh 
secured  for  trial  Those  producing  material  for  the  manufacture  of 
paper  are  specially  worthy  of  trial  and  experiment.  Conspicuous  among 
utilizable  plants  is  the  extensive  family  of  palms,  so  rich  and  varied  in 
their  products  of  food,  medicine,  and  clothing.  Of  this  extensive  series 
but  few  have  yet  been  added  to  the  collection. 

The  distribution  of  seeds  and  plants  of  the  China  grass,  Betlmeria 
nivea,  has  afforded  the  opportunity  to  ascertain  its  proper  culture  and  to 
become  familiar  with  its  growth,  resulting  in  the  conclusion  that  its  cul- 
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tore  can  be  successfully  prosecuted  whenever  the  perfection  of  machin- 
eryfor  its  preparation  may  demand  it.  The  jute  plant,  Corchorus  capsu- 
lar^ is  also  giving  entire  satisfaction  as  to  growth  and  production. 

It  is  believed  that  the  profitable  extension  of  production,  by  the  con- 
templated introduction  of  new  plants,  and  the  enlarged  culture  of  crops 
now  yielding  only  partial  supply  of  the  home  demand,  such  as  sugar 
cane,  riee,  grapes,  and  semi-tropical  fruits,  and  possibly  tea  to  the  ex- 
tent of  family  supply  in  suitable  latitudes,  may  increase  the  annual 
value  of  rural  production  to  the  extent  of  two  hundred  millions  of  dol- 
lars, thus  accomplishing  a  revenue'  reform  which  would  save  to  the 
ewntry  that  magnificent  sum  in  addition  to  the  amount  of  import  duties 
vkich  would  be  collected  upon  such  an  importation. 

Though  such  success  should  not  be  attained,  there  can  be  no  doubt 
whatever  that  many  new  plants  may  be  successfully  acclimated,  any  one 
of  wMeh  may  exceed  in  value  the  total  amount  of  all  appropriations 
hitherto  made  to  this  Department. 

DISTRIBUTION  OF  SEEDS. 

The  number  of  packages  issued  during  eleven  months  of  the  year 
number  358,391,  of  which  133,043  were  sent  to  members  of  Congress, 
71,865  to  agricultural  societies,  71,400  to  the  corps  of  statistical  corre- 
spondents, 7,960  to  meteorological  observers.  The  distribution  includes 
seeds  of  cereals,  grasses,  hemp,  jute,  ramie,  opium-poppy,  sugar-beet, 
tobacco,  sorghum,  forest  and  shade  trees,  and  many  of  the  rarer 
species  of  plants  oleaginous,  edible,  medicinal,  and  fibrous.  The  most 
abundant  and  convincing  evidence  of  the  great  economic  value  of  this 
distribution  can  be  obtained  from  the  archives  of  the  Department,  or 
gained  from  the  sub-reports  in  recent  annual  volumes. 

FINANCIAL. 

Hie  total  amount  expended  by  this  Department  since  November  30? 
1M9,  the  date  of  my  last  report,  is  $169,175  24,  undfer  the  following 
appropriations,  to  wit: 

Oottponaitkm  of  Commissioner,  clerks,  and  employee $68, 712  03 

OoOeetmg  statistics  and  material  for  annual  and  monthly  reports 14, 206  51 

Pfceliase  and  distribution  of  new  arid  valuable  seeds 20, 739  31 

Experimental  garden,  for  labor,  repairs,  purchase  of  plants,  &c 10, 195  58 

C"rtnf«cw — Stationery,  freight,  fuel,  lights,  for  laboratory,  museum, 

Hairy,  herbarium,  keep  of  horses,  &c 15,108  26 

l^prorement  of  grounds,  (reservation  No.  2) %  16,017  79 

Ewetion  of  glass  structures  for  tho  cultivation  of  medicinal,  textile,  and 

•wnomic  plants 22,468  37 

XtaOaneeos 1,727  39 

Tttal , 169,175  24 

i  = 

leaving  a  total  balance  unexpended  of  the  appropriation  for  the  current 
tertjwr  of  $107,370. 

HORACE  OAPROff, 

Commit&ioner  of  Agriculture. 
Hi«  Excellency  U.  S.  Grant,  President 

m 
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REPORT  OF  THE  SUPERINTENDENT  OF  GARD 

AND  GROUNDS. 

Sir  :  I  have  tbe  honor  to  submit  the  following  report  on  the  pfl 
of  operations  in  the  gardens  and  grounds  of  the  Department : 

The  planting  of  the  arboretum  has  been  prosecuted  so  far  as  tj 
propriations  for  the  purpose  would  admit,  in  view  of  the  diffic 
attendant  upon  making  so  thorough  and  complete  a  collection  at 
templated  in  the  plan.  The  work  of  procuring  plants  ibr  the  a 
collections  proposed  for  the  green-houses  has  necessarily  occupied 
time  and  attention,  and  the  comparatively  slow  progress  of  making 
selections  is  readily  accounted  for,  inasmuch  as  but  few  of  the  veq 
plants  are  to  be  found  in  commerce,  and  have  to  be  procured  froin| 
native  habitats,  or  by  exchange  from  collections  attached  to  scii 
institutions  and  botanic  gardens  in  foreign  countries.  Valuable 
tions  are  constantly  being  received,  and  the  collection  is  already  ot 
variety  and  interest. 

The  accompanying  plan  of  the  grounds  represents  the  position  < 
various  genera  of  plants,  and  other  details,  which  are  indicated  by  11 
and  letters  corresponding  with  the  following 

REFERENCES  TO  PLAN. 

Betulacea. — 1,  Betula ;  2,  Alnus. 

Salicacece. — 3,  Populus ;  4,  Salix. 

Platanacece. — 5,  Platanus. 

Juglandacecc. — 6,  Juglans ;  7,  Carya ;  8,  Pterocarya. 

Ekeagnacew. — 9,  Elaeagnus,  Shepherdia,  Hippophae. 

Cupilifercc — 10,Quercus;  11,  Castanea;  12,Fagus;  13,Garpinua 
Coryfus ;  15,  Ostrya. 

Tiliacew.— 16,  Tilia, 

Magnoliacem. — 17,  Magnolia,  Liriodendron,  Kadsura,  Schizandra- 

Hypericacece. — 18,  Hypericum,  Androsaemum. 

Saxifragaeeco.-rl9,  Philadelphus ;  26,  Deutzia ;  27,  Hydrangea,  E 
maria ;  28,  Ribes,  Itea. 

Cela8tracece. — 20,  Euonymus,"  Oelastrus. 

Rosacea. — 21,  Rubus;  22,  Spiraea;  23,  Kerriaj  24,  Schizonotusj 
Potentilla ;  49,  Cydonia ;  50,  Cotoneaster,  Amelanchier ;  86,  Pyrus  j 
Crataegus ;  88,  Prunus ;  89,  Amygdalus,  -Amygdalopis. 

Lythracece. — 29,  Punica,  Lagerstrcemia. 

Menispermacew. — 30,  Cocculus,  Menispermum,  Calycocarpum. 

Lardizabalacecc. — 31,  Akebia,  Stauntouia. 

Hamamelacew.—32,  Hamamelis,  Fothergilla,  Liquidambar. 

Anonacece.— 33,  Asimena. 

Styracacecc 34,  Styrax,  Halesia,  Symplocos. 

Ericacece. — 35,  Gaylussacia,  Vaccinium,  Chiogenes,  Arctosfcaphy 
Epigsea,  Arbutus,  Leucothoe,  Cassandra,  Cassiope,  Andromeda,  Oxyc 
dron,  Clethra,  Phyllodoce,  Pernettya,  Kalinia,  Daboecia,  Menzie 
Aialea,  Rhododendron,  Rhodora,  Ledum,  Loiseleuria,  Leiophyllunau 

Berberidacece.— 36,  Mahonia ;  37,  Berberis. 

Caprifoliacm. — 38,  Dierviila;  39,  Symphoricarpus;  40,  Lonicera; 
Leycesteria ;  42,  Viburnum ;  43,  Sambucus. 

Rubiacccc. — 44,  Cephalanthus,  Gelsemium. 

Calycantliacew. — 45,  Calycanthus,  Chimonanthus. 


«4.X 


90  0QOK>Oopoor>ob»OpOOOCoOOOOCu* 


mmnntm 


i 

I  A     /,*     A  £ 


1 


REPORT  OF  SUPERINTENDENT  OF  GARDENS  AND  GROUNDS.       17 

Tamariscinew. — &>,  Tamarix. 

Cornacece. — 47,  Comas,  Benthaniia,  Nyssa,  Garrya. 

Araliacem. — 48,  Aralia,  Hedera. 

Malvaceae- — 51,  Hibiscus. 

Jaminacew. — 52,  Jasminum. 

Oleacece* — 53,  Ligustrum,  Olea,  Chionanthus ;  54,  Syringa,  Fontane- 
sia,  Forsythia;  55,  Fraxinus,  Ornus,  Forestiera. 

Sapindacew. — 56,  iEsculus,  Staphylea,  Koelreuteria  ;  57,  Acer,  Ne- 
gundo. 

Urticacecc. — 58,  Ulmus ;  59,  Morns,  Maclura,  Broussouetia,  Ficus ;  60, 
Celtis;  61,  Planera. 

Bkamnaeece. — 62,  Bhainnus,  Frangula,  Sageretia,  Berchemia,  Zizy- 
phas,  Ceanothus,  Paliurus. 
Composite. — 63,  Baccharis,  Iva,  Artemisia. 
Verbemcece. — 64,  Callicarpa,  Vitex. 

Aselepiadacecc.— 64,  Periploca. 

Leguminoscc. — 65,  Cytisus;  66,  Laburnum ;  67,  Gleditschin;  68,  Gyui- 
nocladus;  69,  Cercis;  70,  Bobinia;  71,  Genista,  Sarotbamnus,  Ulex, 
Spartium,  Ononis;  72,  Cladrastis;  73,  Alhizzia;  74,  Oaragana;  75, 
Amorpha ;  76,  Wistaria ;  77,  8ophora,  Colutea. 

Amcardiacew. — 78,  Rhus,  Pistacia. 

Coriarieee. — >79,  Coriaria. 

Camelliacece. — 79,  Stnartia,  Gordonia. 

Simarubacew. — 80,  Ailantbus. 

Ebmacete. — 80,  Diospyrus. 

Meliacece. — 81,  Melia. 

Btcrculiacew. — 81,  Sterculia. 

Rutacew. — 82,  Zanthoxylum,  Ptelea. 

Bignoniacece. — 83,  Bignonia,  Tecoma,  Catalpa. 

ScrophiUariacew.—S3j  Paulownia,  Buddlea. 

Lauracew. — 84,  Lauras,  Persea,  Sassafras,  Lrndera,  Tetranthera. 

Aquifoliacece. — 85,  Ilex,  Myginda,  Nemopautbes. 

Myr'tcaceoe. — 90,  Myrica,  Comptonia. 

Tkymdeacecc. — 91,  Dirca,  Daphne, 

Conifercc. — 92, Pinus, (Ternatae;)  93,  Pinus, (Quime;)  94,  Pinus, (Bin®;) 
95,  Larix,  Pseudolarix;  96,  Picea  Bracteata;  97,  Picea  Brevebracteata ; 
98,Cedrus;  99,  Sequoia,  Sciadopitys,  Ganninghamia;  100,  Cryptomeria, 
Taxodiuin,  Glyptostrobus;  101,  Buxus;  102,  Retiuospora;  103,  Biota, 
Thojopsis;  104,  Cupressus;  105, Thuja,  Libocedrus;  106,  Abies,  (Vera;) 
107,  Tsuga;  108,  Pinus,  (Dub®;)  109,  Taxiis;  110,  Torreya,  Cepbalo- 
taxas;  111,  Salisburia;  112,  Juniperus,  (Oxycedrus;)  113,  Saxe-Gotbaea, 
Kageia,  Araucaria;  114,  Juniperus,  (Sabinse;)  115,  Juniperus,  (Cupres- 
soides.) 

A,  Department  building;  B,  Stabling  and  yard;  C,  Tropical  fruit 
house;  D,  D,  Houses  for  orange,  lemon,  and  other  semi-tropical  fruits; 
E,  E,  Houses  for  miscellaneous  collections  of  utilizable  plants;  F,  House 
for  collection  of  foreign  grapes;  G,  Gate-house;  H,  Experimental 
orchards;  K,  Experimental  grounds. 

Some  additions  have  been  made  to  the  plants  in  the  arboretum,  and 
the  formation  of  roads  and  walks  is  steadily  progressing  as  far  as  means 
will  allow. 

The  glass  structures  were  commenced  toward  the  end  of  summer,  and 
were  so  far  completed  by  November  as  to  admit  the  plants.  The  heat- 
ing of  the  entire  building  could  not  be  consummated,  however ;  a  por- 
tion only  was  made  available  for  winter  occupation.  The  structure  is 
33Q  feet  In  length  on  the  east  and  west  line,  with  a  wing  extending  back 
3a 
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from  the  center  of  the  main  building  150  feet  to  tbe  south.  The  front 
consists  of  a  center  pavilion,  GO  feet  long,  32  feet  wide,  and  30  feet  in 
extreme  height ;  two  end  pavilions,  each  30  feet  square  and  20  feet  in 
height,  connected  by  wings,  each  100  feet  in  length,  23  feet  in  width, 
and  17  feet  extreme  height.  Ventilation  is  provided  by  hiuged  sashes 
on  the  upright  portion  of  the  lantern  which  surmounts  the  roof.  These 
are  arranged  so  as  to  admit  air  and  exclude  rain,  a  very  desirable  pro- 
vision in  the  management  of  all  kinds  of  plaut  structures.  The  center 
apartment  is  designed  for  the  reception  of  palms  and  other  large-grow- 
iug  tropical  plants  that  may  be  necessary  in  the  collection,  which  is  con- 
templated to  be  strictly  economic  and  utilizable.  The  two  end  pavilions 
will  be  occupied  by  the  orange  family  and  other  semi-tropical  fruits,  and 
plants  of  tail  growth.  The  connecting  wings  are  arranged  for  the  mis- 
cellaneous collections  of  plants  now  being  secured. 

The  grapery  has  been  planted  with  an  assortment  of  foreign  grapes. 
The  borders  for  their  growth  are  prepared  solely  on  the  outside  of  the 
walls,  and  the  stems  of  the  plants  introduced  through  openings  made  in 
the  brick-work.  The  border  was  prepared  by  running  a  drain  15  feet 
from  the  house  and  parallel  with  it.  From  this  main,  cross-drains  were 
dug  10  feet  apart,  thus  insuring  perfect  drainage.  The  soil  was  then 
deeply  spaded,  covering  in  and  mixing  with.it  a  good  dressing  of  rotted 
mauure.  The  object  being  to  produce  a  healthy  and  properly  matured 
growth,  an  excessively  rich  border  was  avoided  to  begin  with  5  when  it 
is  found  necessary,  the  soil  can  bo  enriched  by  surface-manuring.  The 
vines  are  planted  three  feet  apart,  being  fifty  on  a  side,  altogether  com- 
prising one  hundred  varieties,  the  dark  and  rose-colored  kinds  being  on 
one  side,  and  the  light-colored  on  the  other. 

The  heating  is  effected  by  hot  water  circulating  in  iron  pipes.  About 
5,000  feet  of  four-inch  piping  will  be  required  for  the  entire  structure. 
Two  boilers  have  been  set  in  place  for  heating  the  water.  8 top- valves 
are  introduced,  so  that  the  boilers  may  work  independently  of  each 
other,  or  in  combination,  as  may  be  desired,  Each  apartment  can  also 
be  heated  independently  of  the  others,  thus  affording  every  facility  for 
the  practical  application  of  heat  to  suit  the  habits  of  the  plants. 

The  external  appearance  of  these  houses  is  much  admired.  They  are 
well  proportioned,  and  present  a  pleasing  architectural  effect,  which  is 
uot  produced  at  the  expense  of  their  adaptability  to  the  healthy  growth 
of  plants.  They  are  also  substantially  built,  the  foundation  walls  being 
of  red  sandstoue,  with  base  and  caps  of  rubbed  bluestone,  forming  a 
good  contrast.  The  windows  and  doors  of  the  pavilions  are  finished 
with  ornamental  Moresque  arches,  springing  from  the  caps  of  the  light 
intermediate  pilasters.  These  arches  are  parted  from  each  other  by 
molded  brackets  supporting  the  main  cornice,  behind  which  the  glazed 
cupola  roof  rises.  The  lanterns  above  the  curved  roof  are  arranged  with 
movable  sashes  for  ventilation,  The  main  entrance  projects  boldly  from 
tbe  mass  of  the  building,  with  three  arched  openings,  which  are  sur- 
mounted by  a  graceful  pediment. 

The  frame  of  the  structure  is  painted  in  different  shades  of  buff,  with 
tho  sash-bars  laid  in  pearl  color.  The  ornamental  ridge  imparts  a  light 
appearance  to  tbe  monotonous  roof  line,  and  the  characteristic  feature 
01'  the  decorations  consists  in  their  judicious  application  to  the  constit- 
uent elements  of  the  construction,  instead  of  constructing  superfluous 
work  for  the  purpose  of  mere  decoration. 

These  houses  are  covered  on  what  is  now  known  as  the  fixed-roof 
mode.  The  sash  bars  are  set  for  12-iuch  glass,  which  is  carefully  bedded 
in  putty,  and  firmly  'secured  in  place  by  brad-nails ;  no  putty  is  used 
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externally.  A  month  or  so  after  glazing,  when  the  putty  has  had 
time  to  dry  and  shrink,  the  wood-work  is  painted,  and  all  the  openings 
from  shrinkage  carefully  filled  with  paint,*  only  in  this  way  can  per- 
fectly watertight  glazed  roofs  be  secured.  The  roof  is  covered  with 
the  best  quality  of  double-thick  American  glass,  which  was  manufac- 
tured and  curved  expressly  for  the  purpose. 

GRASSES. 

In  the  Iteport  for  1869  a  record  was  given  of  the  growth  and  charac- 
teristics of  certain  named  grasses.  The  growth  of  the  past  season  fur- 
ores additional  information  regarding  their  permanency,  especially  as 
regards  resistance  to  droughts,  and  their  endurance  when  subjected  to 
scorching  sun  and  parched  soil.  The  following  list  embraces  those  spe- 
cies that  have  proved  best  in  this  respect,  viz :  Aira  flexuosa,  Agrostis 
ftohniferat  Agrostis  alba,  Bromus  pratensis,  Cynosurus  cristatus,  Festuca 
pratams,  Festuca  ovina,  Festuca  duriusvula*  Festuca  rubra,  Festuca  tenui- 
/Wia,  Eordeum  bulbosum,  Lolium  Italicwtn,  Poa  pratensis,  and  Poa  aqua- 
Uea.  While  all  of  these  appear  to  stand  equally  well  during  summer, 
the  Agrostis,  Aira,  and  Cynosurus  become  somewhat  browned  after  frost 
in  early  winter.  The  Festucas  are  conspicuously  green  and  verdant- 
looking  all  the  year  round ;  the  Poas  also  maintain  a  good  color.  The 
last  two  named  genera  are  p6ssessed  of  very  fine  leaves,  and  naturally 
of  a  thick,  spreading  habit  of  growth,  which,  together  with  their  other 
qualifications,  render  them  particularly  adapted  to  the  formation  of 
lawns,  and  perhaps  no  grasses  at  present  known  can  supersede  them  for 
that  purpose.  If  confined  to  either  one,  the  Poa  species  should,  for 
various  reasons,  receive  the  preference. 

The  excellent  qualities  of  Lolium  Italicum,  the  Italian  rye-grass,  and 
its  rapid  growth,  especially  in  irrigated  meadows,  have  been  the  means 
of  directing  attention  to  its  merits  as  a  forage  plant  in  localities  where 
extreme  droughts  and  heat  prevent  the  proper  maturation  of  tardy 
growing  species.  In  the  Southern  States,  where  it  is  found  difficult  to 
secure  a  bay-crop  from  timothy,  (which  is  considered  the  best  grass  for 
this  purpose,)  it  has  been  suggested  that  by  sowing  Italian  rye-grass  in 
the  fell,  after  the  dry  season  has  passed,  a  crop  might  be  secured  the 
aext  year  before  the  severe  hot  and  dry  weather  should  prevail.  To 
to*  this  matter  of  growth  during  winter,  sowings  of  the  common  per- 
€QQtal  rye-grass  and  the  Italian  rye-grass  were  made  about  the  middle 
of  October.  The  weather  proving  dry  for  several  weeks  afterward, 
the  young  plants  made  slow  progress.  The  winter  was  rather  severe, 
tat>  notwithstanding  that  no  covering  or  protection  was  given,  the 
Italian  measured  13  inches  in  average  length  on  the  28th  of  April ;  the 
perennial  measured  10  inches  average  length. 

.  TEA.    (Thea  viridis.) 

The  demand  for  tea-plants  having  increased  very  considerably  of 
tate,  special  attention  has  been  given  to  their  propagation,  in  the 
wmm  of  seeds,  which  are  not  always  readily  procured  from  Japan  or 
tea  China  in  condition  for  germination,  the  stock  of  young  plants  has 
toea  derived  from  cuttings  of  the  partially  matured  growths,  taken  oif 
*riy  to  autumn.  These  form  roots  in  the  course  of  six  weeks  or  two 
•Whs,  when  planted  in  sand  and  kept  in  a  warm  greenhouse,  without 
*y  tother  appliance  of  heat.  Plants  have  also  been  secured  from 
Wfagl  of  the  tender  growths  taken  in  May,  but  to  bo  successful  with 
*••&  1ft  necessary  to  place  them  in  a  hot- bed,  and  guard  them  against 
tfflQQMltiii.    About  ten  years  ago  a  small  plant  was  transferred  to  a 
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border  in  the  garden,  where  it  has  remained  and  made  a  healthy  yearly 
growth  without  the  slightest  protection  either  in  summer  or  winter. 
During  severe  winters  the  points  of  the  shoots  become  browned,  but 
they  speedily  recover  when  spring  growth  commences.  From  this  plant 
many  thousands  of  young  ones  have  been  produced  and  distributed, 
principally.in  the  Southern  and  Southwestern  States.  It  blooms  quite 
profusely  in  the  fall  months,  but  too  late  to  mature  seeds.  The  flowers 
are  fragrant,  and  as  a  greenhouse  plant  it  is  quite  as  meritorious  as 
many  of  those  usually  found  in  these  structures. 

The  want  of  fresh  seeds  is  no  longer  felt,  as  many  of  the  plants  first 
sent  out  produce  them  in  abundance  in  South  Carolina  and  other  States, 
and  can  be  supplied  in  quantities  sufficient  to  meet  all  reasonable  de- 
mands for  plants  required  solely  for  purposes  of  experiment. 

Botanists  recognize  only  one  species  of  Tliea,  the  T.  Bohea  being  re- 
garded simply  as  a  variety ;  and  it  is  well  known  that  the  commercial 
brands  of  tea  refer  either  to  the  place  of  growth,  or  modes  of  manufac- 
ture and  preparation  for  market.  There  is  high  probability,  however, 
that  this  plant,  so  long  in  cultivation  and  under  conditions  of  soil  and 
climate  so  varied,  may  have  run  into  many  varieties  of  more  or  less 
constancy,  but  there  is  nothing  authentic  on  the  subject.  The  recent 
importations,  by  the  Department,  of  tea-seeds  from  various  parts  of 
China,  Japan,  and  Assam,  may  develop  facts  bearing  on  these  points. 

.  *  NEW  ZEALAND  FLAX. 

An  invoice  of  seeds  of  the  Phorniium  tenax,  or  New  Zealand  flax,  has 
recently  been  received,  and  they  are  apparently  in  good  condition.  On 
several  previous  occasions  seeds  of  this  plant  have  been  placed  in  my 
hands,  but  either  from  being  imperfectly  ripened  when  gathered,  or 
from  loss  of  vitality  during  their  transmission  to  this  country,  they 
failed  to  germinate.  Those  lately  received  appear  to  be  in  better  con- 
dition than  any  heretofore  imported,  and  hopes  are  entertained  that 
they  will  germinate?  and  assist  in  the  increase  of  the  present  limited 
stock  of  this  promising  and  useful  plant. 

It  has  long  been  known  that  this  plant  possesses  a  very  strong  fiber. 
It  is  mentioned  in  the  narratives  of  the  earlier  navigators  to  New  Zea- 
land that  they  found  the  fiber  iu  common  use  among  the  natives,  from 
which  they  made  various  articles  of  clothing,  ropes,  nets,  &c,  even 
strips  of  the  green  leaves,  without  preparation  of  any  kind,  being  used 
as  cords  and  strings  for  domestic  purposes.  The  strength  and  tenacity 
of  the  fiber  are  such  as  to  render  it  worthy  of  notice,  being  supposed  to 
compare  favorably  with  the  best  vegetable  productions  of  like  character. 
Experiments  made  by  De  Candoile  to  test  its  strength  as  contrasted 
with  silk,  and  with  some  other  well-known  vegetable  fibers,  resulted 
as  follows:  Silk  supported  a  weight  of  34;  New  Zealand  flax,  23£;  eoin- 
mon  hemp,  16£;  common  flax,  llg;  pita  liber,  7. 

While  it  is  well  known  that  the  leaves  of  this  plant  contain  a  valuable 
fiber,  it  has  not  hitherto  been  profitably  prepared  for  the  manufacturer. 
As  is  the  case  in  regard  to  the  China  grass  plant,  there  appears  to  be 
considerable  difficulty  iu  divesting  it  of  extraneous  substances.  In  this 
plant  the  fiber  is  incorporated  with  a  quantity  of  gummy  matter,*  which 
presents  a  practical  difficulty  in  its  preparation  for  the  spinner  and 
paper  manufacturer.  That  excellent  cordage  .can  be  made  from  it,  as 
also  very  fine  paper,  has  been  frequently  shown,  and  it  is  probable  that 
if  the  attention  of  practical  investigating  chemists  could  be  directed  to 
the  importance  and  value  of  researches  on  the  leaves  of  this  plant,  modes 
of  preparation  would  be  discovered  that  would  obviate  all  objections, 
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and  enable  paper-makers  and  others  to  avail  themselves  of  this  valuable 
fiber. 

As  bearing  upoa  the  practicability  of  its  cultivation  iu  this  country, 
it  may  be  stated  that  in  New  Zealand  it  is  found  in  greatest  abundance 
in  alluvial  bottom-lands,  near  the  sea-coast  and  the  margins  of  rivers; 
and  it  has  been  growing  for  many  years  in  the  open  air,  both  in  France 
and  Great  Britain,  and  is  rarely  injured,  even  slightly,  by  the  severest 
frosts  of  those  climates. 

CHINA  GRASS. 

Some  confusion  appears  to  exist  concerning  the  species  of  Boehmeria 
now  in  cultivation  in  some  of  the  Southern  States,  and  as  it  was  deemed 
a  matter  of  considerable  moment  to  planters  about  to  engage  in  its  cul- 
ture, that  some  definite  conclusions  should  be  established  in  regard  to 
it,  the  Department  made  efforts  to  procure  seeds  and  plants  from  various 
sources.  Seeds  were  procured  from  Fiance,  under  the  names  of  B.  nivea 
and  B.  candicans,  and  from  Japan  by  direct  importation ;  also  a  package 
from  a  private  source,  said  to  have  been  procured  in  China,  and  labeled 
China  grass.  All  these  produced  plants  exactly  alike,  and  are  referred 
to  B.  nivea,  var.  candicans.  Plants  received  from  Japan,  as  also  all  the 
plants  heretofore  cultivated  in  Washington,  prove  to  bo  the  same  as 
those  named  above.  Plants  received  from  a  cultivator  in  Mississippi 
prove  to  be  tho  true  B.  nivea. 

Description, 

Bcchmeria  niccu. — Stems  downy,  with  pubescent  hair;  leaves  cordate 
truncate,  oval,  tapering  into  a  scythe-shaped  point,  broadly  crenate, 
toothed,  pubescent  both  sides;  nerves  prominent,  reticulated  feather- 
veined  ;  green,  between  nerves  underneath ;  height  about  two  feet. 

Bahmeria  nivea,  var.  candicam. — Stems  closely  covered  with  pubescent 
hair;  leaves  cordate  truncate,  broadly  ovate,  broadly  crenate,  toothed, 
tapering  to  a  straight  point,  greenish  above,  densely  white,  woolly  under 
the  whole  leaf;  nerves  prominent,  intersected  with  mostly  parallel  nerves ; 
height  about  three  feet. 

The  variety  appears  to  be  the  stronger-growing  plant;  and  from  its 
frequent  occurrence,  both  in  imported  seeds  aud  China  grass  plants,  it 
would  seem  to  be  the  kind  most  generally  recognized  as  furnishing  this 
fiber.  So  far  as  regards  the  quality  of  fiber,  there  is  probably  not  a 
shade  of  difference,  and  as  to  quantity,  the  more  robust  plant  will  evi- 
dently take  precedence. 

A  plant  received  from  Missouri,  under  the  name  of  northern  ramie, 
proved  to  be  Urtica  chamatdryoides,  a  native  species  growing  from  3  to 
4  feet  in  height.  A  plant  received  from  Texas,  said  to  be  superior  to 
ramie,  proved  to  be  a  species  of  Malachra,  a  Mai vaceous  plant,  possessing 
a  strong  liber. 

Esparto  Grass. — Stipa  tenaeissima,  L. ;  Macrochloa  teiutcusima,  Kth. 

After  many  abortive  attempts  to  secure  either  plants  or  seeds  of  the 
so-called  Esparto  grass,  the  Department  ultimately  succeeded  in  secur- 
ing from  France  a  small  quantity  of  the  seeds.  These  came  to  hand 
about  the  middle  of  summer,  and  it  not  being  deemed  advisable  to  sow 
them  in  the  open  ground  at  that  season,  a  portion  was  planted  in  boxes, 
Wfakh  were  placed  in  a  shaded  green-house,  where  the  atmospheric 
moisture  could  be  properly  regulated.  Under  these  conditions  about  10 
per  emit,  of  the  seeds  germinated.  About  the  1st  of  October  a  further 
sowing  was  made  in  a  large  glass-covered  frame.  A  few  plants  made 
fair  appearance,  which  were  covered  slightly  with  leaves  during  winter, 
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to  guard  them  against  injury  from  tho  freezing  aud  -thawing  of  the  soil, 
which  act  so  injuriously  upon  young  and  feeble-rooted  plants. 

The  remainder  of  the  seeds  were  sowu  in  the  experimental  grounds  in 
March,  and  in  due  time  vegetated  in  about  the  same  proportions  as  the 
first  sowing.  Duriug  summer  the  ground  was  mulched  between  the 
plants;  they  progressed  favorably,  and  stood  the  winter  uninjured. 

The  plant  seems  to  be  of  rather  slow  growth,  and,  although  it  is 
described  as  inhabiting  poor,  arid  soils,  that  cannot  support  any  other 
vegetation,  -it  appears  from  the  growth  here  that  a  damp  soil  gives  a 
much  stronger  and  healthier  plant. 

EUCALYPTUS. 

The  rapidity  of  growth  of  the  Eucalyptus,  of  New  South  Wales,  aud 
its  supposed  adaptability  to  flourish  in  very  dry  and  austere  climates, 
has  led  to  frequent  inquiries  by  those  who  are  interested  in  the  lauda- 
ble purpose  of  raising  forests  on  the  treeless  plains  of  the  West. 
.  That  most  of  the  species  of  Eucalyptus,  as  well  as  many  of  the  genus 
Acacia,,  grow  with  great  rapidity,  is  a  well-known  fact ;  but  neither  of 
them  will  stand  10°  of  frost  during  winter.  And  as  to  their  growing 
fast  in  a  dry  climate,  it  should  be  remembered  that  the  season  of  active 
growth  in  their  native  country  is  characterized  by  heavy  continued 
rains,  and  a  consequent  moist  atmosphere.  Tho  period  of  extreme  dry- 
ness to  which  they  are  subjected  is  their  period  of  rest,  corresponding 
to  our  winter.  On  the  Pacific  coast  these  trees  have  been  cultivated 
for  many  years,  and  are  now  largely  used  as  shade- trees  in  cities. 

A  species  of  Eucalyptus,  E.  globulus,  the  blue  gum-tree,  has  lately  at- 
tracted some  attention  for  its  supposed  medical  value,  and  statements 
have  been  made  to  the  effect  that  it  contains  properties  similar  to 
those  of  the  cinchona.  For  the  puriwse  of  furthering  the  prosecution  of 
experiments,  if  it  is  deemed  desirable,  a  number  of  plants  have  been 
propagated  fur  dissemination. 

In  connection  with  the  subject  of  selecting  trees  for  their  rapidity  of 
growth  and  suitableness  for  dry  aud  exposed  localities,  it  may  be  stated 
that  there  is  no  scarcity  of  plants  that  are  known  to  possess  all  these 
requisites.  For  rapidity  of  growth  the  native  [wplarsare  not  surpassed 
by  any  species  of  trees  indigenous  to  temperate  climates.  The  ailan- 
thus  has  been  proved  to  succeed  well  on  dry  aud  comparatively  barren 
soils,  aud  the  wood  has  a  reputation  for  great  permauence  for  fence- 
posts  and  for  similar  domestic  purposes.  It  may  be  hinted  that  the 
supposed  difficulty  of  clothing  the  western  plains  with  trees  has  been 
very  much  overstated ;  when  the  same  care  is  taken  to  produce  a  crop 
of  trees  as  is  taken  to  produce  a  crop  of  corn,  it  is  attended  with  suc- 
cess, as  has  been  abundantly  proved  by  experiment  in  these  outlying 
lands. 

The  feasibility  of  producing  a  growth  of  timber  on  the  most  exposed 
and  bleak  situations,  as  well  as  in  localities  where  a  dearth  of  moisture 
prevents  the  cultivation  of  grain  crops,  has  been  repeatedly  confirmed. 
Let  the  natural  vegetation  be  of  the  most  humble  character,  even  if 
only  the  smallest  herb  or  shrub  can  find  a  foothold,  then  a  nucleus  is 
already  established  for  larger  growths.  The  first  requirements  are  shel- 
ter>  protection,  and  amelioration  of  climate ;  therefore  the  quality  and 
value  of  timber  are  but  secondary  5  where  foliage  of  any  kind  can  be 
secured,  the  climatic  surroundings  are  improved  and  fitted  for  the  growth 
o*  valuable  timber -trees,  which,  in  turn,  afford  the  necessary  protection 
for  fruit-trees  and  vines,  as  well  as  all  other  cultivated  crops  suited  to 
the  zone  of  growth.  * 
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EASPBEBBEES. 

Many  of  the  apparent  discrepancies  in  the  results  of  raspberry  cul- 
ture, and  the  conflicting  opinions  upon  the  merits  of  varieties,  arises 
from  a  want  of  a  thorough  discrimination  of  the  species  from  which  they 
hare  been  obtained,  and  the  special  treatment  that  they  respectively 
require. 

Taking  the  Philadelphia  aa  a  type  of  our  native  species,  we  .have  a 
plant  that  has  proved  healthy  ami  productive,  almost  without  excep- 
tion, wherever  it  has  been  planted,  and  therefore  it  has  become  some- 
what popular,  although,  when  compared  with  varieties  of  the  foreign 
species,  the  fruit  is  inferior  In  size,  quality,  and  appearance,  affording 
another  instance  where  vigor  of  growth  and  productiveness  give  a  su- 
perlative value,  even  when  tho  quality  of  fruit  is  decidedly  inferior,  as 
exemplified  by  the  Albany  Seedling  among  strawberries  and  the  Con- 
cord among  native  grapes. 

Taking  the  Red  Antwerp  .is  au  example  of  the  foreign  varieties  of  the 
'  raspberry,  we  find  a  vast  difference  in  the  opinions  of  cultivators  with 
regard  to  its  success.  In  some  localities  it  is  highly  extolled,  while  in 
many  others  it  is  as  decidedly  condemned.  That  there  are  good  rea- 
sons for  these  opposite  opinions  there  can  bo  no  doubt,  and  observa- 
tions prove  that  failures  are  caused  by  the  great  heat  and  dryness  of 
oar  climate  during  summer,  which  arrests  the  growth  of  the  plants  and 
prevents  their  proper  maturity. 

The  measure  of  success  attending  the  culture  of  the  foreign  varieties 
of  the  raspberry  depending  so  much  upon  a  proper  degree  of  moisture, 
it  Is  evident  that  in  light  sandy  and  gravelly  soils  failures  will  be  the 
rule;  when  planted  in  moro  retentive  and  clayey  soils,  growth  will  be 
Bore  continuous  and  a  healthier  vegetation  be  secured. 

Keeping  these  facts  in  view,  the  special  treatment  required  to  meet 
i  influences  of  particular  soils  and  localities  will  readily  be 


Yfth  regard  to  localities,  it  would  appear  that  in  the  Southern  States, 
where  tho  weather  is  dry  and  warm  during  the  latter  portion  of  sum- 
mer, these  varieties  will  bo  unfitted  to  the  climate,  and  only  productive 
under  the  constant  attention  to  such  culture  as  tends  to  modify  these 
antagonistic  conditions  to  success ;  and  experience  fully  bears  out  this 
conclusion.  Again,  in  regard  to  soils,  where  it  is  unavoidable  to  plant 
on  dry  soils,  the  whole  of  the  surface  surrounding  the  plants  should 
receive  »  heavy  mulching  during  summer.  Where  this  is  persistently 
practiced,  remunerative  crops  may  be  produced  even  in  southern  looal- 

On  clay  soils,  provided  they  are  properly  drained,  surface-stirring,  so 

as  to  keep  a  loose,  comminuted  surface;  mulching  may  bo  dispensed 

with,  but  even  on  these  soils  It  may  prove  of  great  advantage  iu  the 

dryest  seasons  to  spread  a  thin  coating  of  leaves  or  strawy  manure  over 

special  object  to  keep  in  view  Is  that  of 

in  a  condition  that  will  encourage  growth 

e  unchecked  maturity  of  the  canes  for 

werlngthe  canes  during  winter,  although 

le  always,  will  not  in  itself  secure  a  crop 

hence  those  who  depend  altogether  upon 

Mltly  subjected  to  disappointments. 

WILLIAM  SAUNDERS, 
iwperinten&ent  of  Gardens  and  Grounds. 
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REPORT  OF  THE  STATISTICIAN 

Sir  :  I  have  the  honor  to  present  my  sixth  annual  report  as  Statis- 
tician of  the  Department  of  Agriculture.  The  estimates  of  crops  of 
1870  are  based  upon  the  census  returns  of  the  previous  year,  as  far  as 
they  have  been  available  5  but  the  tabulation  of  a  considerable  portion 
of  those  returns  not  being  yet  complete,  the  comparison  of  1870  has 
been  completed  with  our  own  estimates  of  1869.  This  unchanged  basis 
is  used  for  most  of  the  Southern  States,  and  for  a  few  of  the  Western. 
As  the  census  schedules  provide  only  for  enumeration  of  domestic 
animals  on  farms,  an  estimate  of  farm  animals  in  cities  and  stock-yards 
has  also  been  included,  as  well  as  large  numbers  pastured  on  public 
lands,  especially  in  the  Pacific  States  and  in  the  Territories.  Less  than 
half  the  cattle  and  sheep*  of  the  Territories  ar6  returned  by  marshals 
under  the  present  census  law. 

crops  of  1870. 

Corn. — An  increased  breadth  of  corn  was  planted  in  some  of  the 
Southern  States,  and  in  nearly  all  of  the  Western.  The  conditions  for 
germination  ana  early  growth  were  generally  favorable,  and  the  pros- 
pect for  a  harvest  in- June  and  July  was  reported  good  in  New  England 
and  in  the  Middle  States,  while  in  the  Western  States  the  indications  of 
a  large  crop  were  general.  Wet  weather  in  the  Carolinas  obstructed 
cultivation  and  delayed  the  destruction  of  a  rank  growth  of  weeds, 
detracting  somewhat  from  the  promise  made  by  a  strong  growth  and 
good  color  5  and  in  parts  of  the  Gulf  region  the  crop,  though  vigorous, 
was  not  well  advanced  at  this  date,  having  been  delayed  by  late  plant- 
ing or  replanting  of  wet  lands. 

In  September  it  was  officially  stated  that  corn  had  beep  injured  in 
localities  by  drought,  by  wet  weather,  by  worms,  and  by  early  frosts, 
but  not  sufficiently  to  threaten  a  material  reduction  of  the  expected 
aggregate.  Almost  every  State  made  returns  of  high  coudition.  In 
October  it  was  evident  that  the  corn  crop  would  prove  a  full  one,  prob- 
ably the  best  in  ten  years,  and  much  larger  than  those  of  the  two  years 
preceding.  The  States  reporting  less  than  the  average  were  New  Hamp- 
shire, Massachusetts,  Connecticut,  Delaware,  Maryland,  Kansas,  Ne- 
braska, California,  and  Oregon,  the  other  States  ranging  from  2  per  cent, 
to  22  above  an  average.  The  crop  ripened  unusually  early,  without 
injury  from  frosts,  and  is  remarkably  sound,  with  exceptions  of  injury 
from  drought,  as  in  Eastern  Massachusetts,  where  some  fields  were  cut 
up  for  fodder ;  in  Virgiuia,  where  the  product  of  valleys,  overwhelmed 
by  floods,  was  rendered  unfit  for  use  by  man  or  beast ;  and  in  small  sec- 
tions of  the  South,  and  of  th(^  Missouri  Valley,  where  the  quality  was 
injured  by  excessive  rains. 

Winter  grains. — The  opening  of  spring  presented  the  winter  wheat 
and  rye  in  a  weak  and  unthrifty  condition,  in  comparison  with  the  lux- 
uriance of  the  previous  spring,  which  foretold  the  great  crop  of  18G9. 
Exposure  to  ice  and  freezing  winds  had  reduced  vitality  in  spots  and 
patches  liable  to  the  injury  of  winter-killing,  while  well  draiued  areas 
presented  plants  which  were  small,  but  vigorous,  of  good  color,  and 
ready  to  start  into  healthful  growth  under  the  influence  of  a  genial 
spring.  With  exceptional  cases  of  severe  freezing,  the  actual  destruc- 
tion of  the  plant  was  by  no  means  sweeping.  The  backwardness  of 
growth  was  mainly  caused  by  late  planting,  followed  by  an  early  winter, 


REPORT   OP  THE   STATISTICIAN.  25 

which  allowed  of  Jittle  more  than  germination  before  cold  weather  set 
in.  Mild  weather  and  light  snows,  accompanied  with  few  sudden 
changes,  prevailed  in  early  winter,  while  the  colder  and  rougher  weather 
of  later  winter  was  attended  with  heavier  snows,  which  furnished  val- 
uable protection  and  relieved  the  severity  of  the  winter-killing.  The 
amelioration  produced  by  the  favorable  weather  of  May  was  general, 
and  in  places  quite  marked,  brightening  the  promise  of  a  modetately 
abundant  harvest.  In  June  the  principal  wheat-growing  States  made 
returns  of  condition  of  winter  wheat  varying  from  6,  to  24  per  cent, 
below  an  average.  The  Southern  States  presented  a  more  favorable 
showing  than  usual.  The  condition  of  spring  wheat  was  also  under  an 
average.  The  superiority  of  the  early-sown  winter  wheat,  manifested 
so  prominently  in  spring,  was  maintained  as  the  season  advanced ;  in 
deep  and  mellow  soils,  even  with  a  high  temperature  and  drought,  it 
presented  a  vigorous  appearance  and  well  filled  heads,  though  the  straw 
might  be  somewhat  shortened.  The  drill-seeded  fields  invariably  made 
a  finer  show  thau  those  sown  broadcast.  Among  the  casualties  reported 
were  rust,  which  had  a  limited  range ;  hail-storms,  especially  prevalent 
in  the  Ohio  Valley;  driving  rains,  in  Virginia  and  North  Carolina; 
grasshoppers,  in  Utah ;  and  squirrels,  in  Contra  Costa  County,  Califor- 
nia, where  their  destruction  of  wheat,  "by  the  acre  daily,"  called  forth 
public  assemblies  to  repel  the  invaders,  the  losses  being  estimated  at 
$100,000. 

In  July  the  estimated  reduction  in  acreage,  as  compared  with  the 
crop,  was  G  per  cent.,  and  in  condition  13  per  cent.  The  final  returns 
in  October  indicated  the  yield  which  appears  in  our  tables,  the  compari- 
son being  made-with  the  census  returns  of  the  crop  of  1869.  Every 
prominent  wheat-producing  State  exhibited  a  reduction  ranging  from  2 
to  18  per  cent. 

The  Tappahannock  appeared  to  be  most  prominent  among  varieties 
succeeding  well,  particularly  in  the  South  and  West  and  Utah  Terri- 
tay. 

Hay. — The  season  was  favorable  for  this  crop  in  the  State  of  New 
York,  on  the  western  slope  of  the  Alleghanies,  and  on  the  Pacific  coast, 
and  the  product  was  large  in  those  sections.  In  New  England,  New 
York,  and  in  the  Ohio  Valley,  and  west  of  the  Mississippi,  a  material 
reduction  in  the  yield  appears.  The  quality,  as  a  whole,  was  above 
medium. 

Potatoes. — The  yield  of  this  important  esculent  was  under  an  average 
fft  all  the  Atlantic  States  southward  to  Virginia,  and  in  all  the  Western 
States  north  of  the  Ohio  Eiver,  the  depreciation  ranging  from  15  to  44 
per  cent.  An  average  crop  was  obtained  in  Virginia,  Kentucky,  Ten- 
lessee,  and  Arkansas.  A  slight  reduction  was  experienced  on  the  Pa- 
cific coast.  The  potato  beetle,  DorypJwra  decemlineata,  extended  its 
theater  of  operations  to  the  Ohio  line,  and  committed  great  devasta- 
tions on  his  eastward  march,  not  forgetting  to  leave  detachments  to 
eeeupy  in  future  the  country  already  conquered.  Drought  caused  much 
both  east  and  west. 

Cotton, — The  spring  and  early  summer  were  more  favorable  than  in 
1369,  though  there  was  complaint  of  "bad  stands"  in  South  Carolina, 
rf  drought  for  five  weeks  in  Georgia,  of  a  less  extended  season  of  dry 
wmtbet  in  Alabama,  and  of  a  late  and  unpropitious  start  in  Texas ;  yet 
it  was  a  general  fact  that  vigor  and  thrifty  growth  were  offset  by  as  few 
teal  drawbacks  as  could  be  expected,  even  in  the  average  of  good  sea- 
ms. An  increase  of  acreage  was  exhibited  in  the  July  returns,  estima- 
M  lit  12  per  cent,  above  that  of  the  previous  year,  assumed  to  repre- 
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sent  about  1,000,000  acres.  The  condition  of  the  pla^t  in  July  was  high 
in  Georgia,  Alabama,  Louisiana,  and  Arkansas ;  barely  medium  in  the 
Carolinas,  Florida,  Mississippi,  Texas,  and  Tennessee.  There  had  been 
too  much  rain  in  the  Carol iu as,  heavy  rains  in  Georgia  had  done  some 
damage,  and  storms  in  several  counties  iu  Mississippi  had  retarded 
growth ;  yet  the  plant  was  almost  everywhere  thrifty,  a  rapid  growth 
set  in,  aud  it  soon  became  evident  that,  with  an  auspicious  autumn,  a 
large  crop  would  be  produced,  and  the  possibility  of  a  product  of 
4,000,000  bales  was  foreshadowed.  In  September  the  prospect  was 
equally  favorable,  notwithstanding  some  accounts  of  rust,  worms,  &c., 
from  which  no  season  is  entirely  exempt.  Upon  receipt  of  returns  to 
November  1,  the  usual  date  for  the  recurrence  of  killing  frost,  an  esti- 
mate of  3,800,000  bales  was  calculated ;  but  the  continued  high  tem- 
perature, growth,  and  maturation  of  bolls,  ami  unexampled  weather  for 
picking,  by  which  the  work  was  successfully  extended  into  January, 
added  a  full  half  million  bales  to  the  expected  crop.  The  result  proved 
the  estimate  to  be  a  very  reasonable  one.  Had  the  cotton  season  been 
one  of  medium  length,  an  estimate  of  4,000,000  bales  would  have  proved 
quite  too  high.  Unlike  corn  and  other  farm  crops,  cotton,  being  a 
perennial,  coutinues  to  produce  new  liowcrs  and  fruit  in  undiminished 
measure,  until  the  plant  is  killed  by  frost. 

Table  shotting  the  product  of  each  principal  crop  of  the  several  States  named,  Hie  yield  per 
acre,  the  total  acreage,  the  average  price  in  each  State,  and  the  value  of  tlic  crop,  for  1870. 


MMdk 


Prodaot 


liACfB, 

Indian  corn bushols.. 

Wheat do — 

Bye *. do.... 

Oats do — 

Barley do — 

Buckwheat do — 

Potatoes do  ... 

Tobacco pouudt.. 

HAy tons.. 


1 


4 


h 


> 

< 


Total 


NEW  UAMtaniKK. 

Indian  corn bushels. 

Wheat do. . . 

Ryo do... 

Oats t do... 

Barley do. . . 

Buckwheat do. . . 

Potatoes do... 

Tobacco pounds. 

Hay : 1 tons. 


1,198,000 

264,000 

33,000 

2,  163. 000 
586,000 
443,000 

6,537, 000 


821,000 


Total 


VERHOXT. 


Indian  corn bushels. 

Wheat do... 

Itye- do. . . 

Oata do... 

Barley do. . . 

Hack  Wheat do. . . 

Potatoes . do... 

Tobacco pounds. 

Hay tons. 


Total 


1, 213, 000 

174,000 

44,000 

1, 066, 000 

96,000 

87,000 

8,980,000 

150.000 

590,000 


1, 920, 000 

409,000 

67.000 

3, 170, 000 

107.000 

336,000 

4,699,000 

70,000 

979,000 


33 
14.8 
17.6 
27.4 
19.5 
24 
183 


.80 


3:3= 


36.5 
14.8 
16 

29.7 
21.5 
15 
88 
1,000 
.96 


39.6 
16.8 
15.8 

3a  7 

23.3 
17.5 
140 
1050 
.96 


2 


0*  S 


-i 


36,303 
17,837 
1,818 
78,941 
30,061 
18,458 
52,216 


1,026,250 


1,261,874 


33,232 

11,756 

2,687 

35,892 

4,465 

5,800 

33,863 

150 

541,  CC0 


669,511 


48,484 

24,345 

4,240 

94,065 

4,592 

19,200 

34,992 

66 

1,019,791 


_*b- 


1, 249,  775 

'       j:  ■  ■=» 


P 

'So 


$1  14 


78 
38 
65 
99 
75 
66 


19  69 


1  09 

1  59 

1  24 

66 

1  07 

83 

79 

22 

19.85 


■n     • ;- : 


1  10 

1  63 

1  15 

59 

1  01 

75 

51 

22 

14  50 


Total  valua- 
tion. 


$1,365,720 

460.920 

44.160 

1, 405. 950 

6ot>,  140 

332,250 

4,307,820 


16. 165. 490 


24, 671, 450 


1, 322. 170 

376.600 

53.320 

703,560 

162,790 

72. 210 

2,354.200 

33. 000 

10,322,000 


15,  239, 840 


2, 1 12, 000 

GW,670 

77,050 

1,  870. 300 
108,070 
2J2.000 

2,  49S.  490 

15,400 
14, 195. 500 


21,  795,  480 
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Table  showing  the  product  of  each  principal  crop,  $c — Contimied. 


Product. 


out 


H* 


XABSACHUBCTTB. 

com Iraabels. 

do... 

* ...do.-. 

* do... 

do... 

do... 

do... 

pounds. 

tons. 


Total..!. 


EHODI  ISLAND. 

bdkocorn bushels.. 

Jfca do.... 

g*. . do 

Jifc.. do.... 

Miy_. do.... 

do.... 

do.... 

pounds.. 

Uf...* * tons.. 


Dotal 


CQXKECTICUT. 

^fcsconi - bushels. 

do... 

do. . . 

..............do... 

4 do... 

do... 

do... 

pounds. 

tons. 


That  ... 
lj»  ...... 

*■-... 

fefcvfcat 
Wan.. 


fttal. 


KEPT  TOBK. 


**■««. 


Jtart. 


^w  «*.. 


.bushels.. 
....do.*... 
....do.... 

do 

do 

— do 

....do..'., 
.pounds. . 
tons.. 


*tad. 


XEW  JKRSET. 


bushels. 
....do... 
....do... 
....do... 
....do... 
....do.. 


p. 
2 

I*" 
3«S 


I 


1,397,000 

35.000 

232,000 

733,000 

126.000 

38,000 

2,208.000 

6,280,000 

507.000 


280,000 

700 

29,600 

152.000 

30,000 

1,400 

488,000 


89,000 


1,413,000 

38.000 

289.000 

913,000 

24.000 

96.000 

1,729.000 

7, 495, 000 

433,000 


=3= 


19,426.000 
9,  133. 000 
2,230.000 

29,646.000 
6,616,000 
3,435.000 

25, 121. 000 
2,584,000 
4, 491, 000 


3DC 


■  .rr   , 


te 


do... 

..pounds. 
tons. 


*M. 


10, 057, 000 

1,630,000 

470,000 

4, 049, 000 

7,000 

311,000 

3,658,000 

40,000 

553,000 


3K 


d 

II 

> 


33 
17.6 
15.4 
26.4 
20.7 
14 
88 
.1350 
1.07 


26 

17.6 

18 

32.7 

24 

14 

79 


LOO 


3D 


26.4 
17.8 
14.4 
32.4 
26.5 
14 
73 
1,250 
L30 


34 
13.8 
13 
32.4 
21.2 
17.9 
98 
1,100 
1.23 


33 
12.8 
13.4 
31 
28 
24.3 
75 
1,150    . 
1.40 


09 


40.212 
1,988 

15,064 

27.765 
6,086 
2,714 

25,090 

4,658 

473,831 


597,408 


S  • 

|§ 

?2 


<0  98 


26 


75 
10 
73 
08 
02 
96 
24 
14 


10,769 
39 
1,144 
4,64& 
1,250 
100 
6,177 


81.651 


105,778 


53,522 

2,134 

20,009 

28,179 

905 

6,857 

23,684 

5,996 

333,076 


474, 422 


571,352 
661.811 
171.538 
915.000 
312.075 
191,899 
236,336 
2.349 
3,651,219 


6, 733, 579 


304,757 

131.250 

35,074 

130,  012 

250 

12,798 

51,440 

34 

395,000 

1,061,215 


06 
75 
27 
61 
96 
02 
96 


24  00 


1  14 
1  52 
1  16 

69 
1  02 
1  05 

99 

22.6 
25  60 


87 
1  41 
97 
58 
85 
81 
65 
20 
17  21 


81 

1  43 

97 

54 

1  10 

1  00 

94 

23 

19  44 


Total  valua- 
tion. 


$1, 300, 460 

61,250 

255,200 

535,090 

136,080 

36,760 

2,119,080 

1,509,360 

13,252,080 

19,208,860 


296,800 

1,225 

26,162 

92,720 

28,800 

1,426 

478,240 


2.136,000 


3, 061, 375 


1, 610, 820 

57,760 

335,240 

629,070 

24.480 

100.800 

1,711.710 

1,693,870 

11,084,800 


17, 249, 450 


16.900,620 

12, 877, 530 
2,163,100 

17, 194. 680 
5,623,600 
2,782,330 

16,328,650 
516,800 

77,290,110 


151,077,440 


8, 140, 170 

2, 402, 400 

455, 900 

2, 180, 460 

7,700 

311,000 

3, 626, 520 

9,200 

10, 750. 320 

27,805,670 


o 
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lablc  showing  the  product  of  each  principal  cVop,  ^*c. — Continued. 


Product 


PENNSYLVANIA. 

Indian  com bushols. 

Wheat do... 

Bye do... 

Oata do... 

Barley do... 

Buckwheat do. . . 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


o 

3° 

c 


Total. 


DELAWARE. 

Indian  corn bushels . . 

Wheat do... 

Rye do... 

Oata do... 

Barley do... 

Busk  wheat do... 

Potatoes do... 

Tobacco pounds.. 

Hay tons., 


Total, 


MARYLAND. 

Indian  corn bushels. 

Wheat do... 

Rye do... 

Oats do... 

Barley do... 

Buokwheat do. . . 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


Total. 


VIRGINIA. 

Indian  corn bushels. 

Wheat do... 

Rye. do... 

Oats do... 

Barley do... 

Buckwheat do. . . 

Potatoes  .- :.do... 

Tobacco pounds. 

Hay tons. 


Total. 


NORTH  CAROLINA. 

Indian  corn bushels. 

Wheat do... 

Ryo do... 

Oats do... 

Barley do . . . 

Buckwheat do. . . 

Potatoes do... 

Tobacco pounds. 

Hay tons. 

Total 


38,866,000 
17,  U5,0u0 

3, 148. 000 

34,989,000 

407,000 

2,  278, 000 
11,084,000 

3,204,000 

2,734,000 


2 
"3 


35.8 
12 
12 
32.  6 
23.9 
18 
87 
1,200 
1.30 


SO 

9    • 

Cm   O 
I! 

3.2 


3, 311,000 

626,000 

10,000 

403,000 

1,700 

1,300 

217,000 


37,000 


11, 818, 000 

4;  792, 000 

264,009* 

3,286,000 

10,700 

67,000 

897,000 

14, 522, 000 

232,000 


19, 360, 000 

0, 705. 000 

519,000 

7,175,000 

7,000 

44,000 

1,236,000 

43, 7C1, 000 

216,000 


22, 500, 000 

4,218,000 

400.000 

2,750,000 

2. 0  '0 

17,800 

742,000 

30,  COO,  000 

169,000 


1,085,642 

1, 426, 250 

262,333 

1, 051, 809 

20,794 

126,555 

127, 402 

2,745 

2, 103, 076 


6,206,606 


25 

10 

11.2 

20 

20 

20. 

75 


132,440 

62,600 

892 

24,900 

Ha 

65 

2,893 


37,000 


260,875 


22. 5 
9.7 
10.5 
24 
22 
13.5 
67 
637 

1    o.> 


20 
9.6 
9.6 

19.5 

20 

16 

55 
739 
1.38 


14.6 

ae 

&3 
16.2 
22 
21.4 
81 
586     - 

1.40 


525,244 

494,020 

25,142 

136, 916 

486 

4,962 

13,388 

22,797 

190,163 


1, 413, 118 


"3 -j 

©    - 

s  2 


$0  75 
1  27 
£9 
48 
91 
85 
78 
21 

13  05 


Total  valua- 
tion. 


|29, 149,-500 

21,736,050 

2,801,720 

10,458,730 

452,270 

1,936,300 

8,645,520 

691,740 

35,678,700 


•  ! 


65 
25 
83 
50 
92 
00 
00 


i      117,  550, 520 


2,152,150 

782.500 

8,300 

249.000 

1,564 

1,300 

217,000 


20  00 


740,000 


i 


0 
1 


71 

28 

I       « 
47 

90 

1  11 

90 

0&6 

16  33 


4, 151, 814 


8,390,780 

6,133,760 

205,920 

1, 544. 420 

9,630 

74,370 

807,300 

1,248,892 

3,788,560 

22,203,633 


908,000 

698,437 

54,062 

367, 948 

350 

2,750 

22,472 

59, 216 

156,  521 


65 
1  24  ' 
73  ; 
42  , 
80  I 
70 
71 

07.3 
14  72 


12, 584,  OOO 

8,314,200 

378,870 

3, 013, 500 

5,600 

30.800 

877,560 

3, 194,  553 

3, 179, 520 


2, 329,  756 


31, 578,  603 


1,541,095 

490,465 

48,192 

169, 753 

90 

831 

9,160 

HI,  194 

120, 714 


73 
1  21 
97 
57 
01 
58 
70 
14. 
11  47 


2,  431, 494 


17, 550, 000 

5, 103. 780 

3SS.000 

1, 567,  500 

1,220 

10.324 

519,  400 

4,230.000 

1, 938,  430 

31,308,654 


REPORT  OP  THE   STATISTICIAN. 


29 


Table  allowing  the  product  of  each  principal  crop,  <fc. — Continued. 


Product. 


60CTH  CABOLKA. 

i  com bushels.. 

do 

do — 

do.... 

do 

do.... 

do 

pounds.. 

E*T tons.. 


g 

«M  © 

a™ 

I* 


By© . 
Ottta. 


12, 000, 000 

1, 012, 000 

60,000 

926,000 

7,000 


113,000 
74,666 


•3 
•— • 

-g. 


a  o 

7 

5.ff 
9.7 
13 


48 
.... 


Cm   U 

Mo 

15 


fe 


1, 348, 314 

144, 571 

10,  344 

95,463 

466 


2,354 


©   . 
2  a 

O  w 

?5 


$1  06 

1  89 

1  70 

84 

95 


1  15 
'2166 


Total. 


GEOEGIA. 

Is&aa  earn bushels.. 

Wheat do.... 

tf do 

do... 

do 

do.... 

do — 

pounds.. 

lay tons.. 


Total 


FLOBIDA. 


$!?• 


corn bushels. 

i do... 

do... 

do... 


H*. 


....do... 
....do... 
....do... 
.pounds.. 
tons. 


Tstel 


ALABAMA. 


bushels. 
— do... 

do... 

— do... 
...do... 
....do... 
....dp... 
.pounds. 
..tons... 


•   Total. 


KBSISSTPFI. 


31,000,000 

2,387,000 

100,000 

1,260,000 

12,000 


350,000 
55,666 


2,247,000 


116,400 


KT.OOO 
165,000 


13.5 

8 

ai 

14.6 
15 


78 
*i.*34 


10.8 


12.5 


75 

680 


1, 675, 512 


2,296,296 

298, 375 

12,345 

86,301 

800 


4,487 
41,044 


2, 739, 643 


208,055 


9,312 


133 
242 


33,334,000 

1,041,000 

60,000 

700,000 


450,000 
"62,"  666' 


30,300,000 

221,000 

21,000 

300,000 


392,000 
"39,666 


17.5 

a  4 
9.7 

15.6 


70 
i.33 


217, 742 


2,019,085 

123,928 

6,185 

44,  871 


6,428 
46,616 


2,247,113 


90 

1  47 

1  49 

83 

97 


1  31 
2333" 


1  35 


1  00 


1  15 
15 


93 
1  28 
1  06 

79 


Total  valua- 
tion. 


112,720,000 

1, 912, 680 

102,900 

777,840 

6,650 


129,950 
1*662,846 


17,251,960 


27,900,000 

3,508,890 

149,000 

1,045,800 

11,640 


469,000 
1,283,"  i50 


34, 367, 480 


a  033, 450 


116,400 

"ii.'soo 

24,750 


3,186,100 


32,860,620 

1,332,480 

63,600 

553,000 


1  37 


20  00 


616,500 
1*240*666 


16.5    ' 


9.7 
10        I 
14.5 


1,836,363 

22,783 

2,100 

20,680 


73 
"i.*37 


5,369 
'28,467 


1,915,771 


36,666,200 

1         ■ 


98 
1  52 
1  62 

90 


29,694,000 

335,920 

34,020 

270,000 


1  16 


21  25 


454,720 
'828,750 


31, 617, 410 
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Table  tkoicing  the  product  of  each  principal  cropf  $c — Continued. 


Product. 


LOUISIANA. 

Indian  corn bushels. 

Wheat /do... 

By© do... 

Oats ...do  .. 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay tone. 


16, 000, 000 

41,000 

21,000 

*        87,000 


Total. 


TEXAS. 

Indian  corn bushols. 

Wheat do... 

By© do... 

Oata do... 

Barley do... 

Buokwbeat do. . . 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


Total. 


ARKANSAS. 

Indian  corn bushels. 

Wheat do... 

Byo.  ..,, do... 

Outs do... 

Barley do... 

Buckwheat do. . . 

Potatoes , do . . . 

Tobacco pounds. 

Hay « tons. 


Total 


TENNESSEE. 

Indian  corn bushels. 

Wheat do... 

Ifcys F,,r.do... 

Oata do... 

Barley do... 

Buckwheat do, . . 

Potatoes do . . . 

Tobacco -* pounds. 

Hay tons. 


Total 


WEST  VIEGLMA. 

Indian  corn bushels. 

Wheat do... 

By©.... do... 

Oats do... 

Barley do. . . 

Buckwheat do. . . 

Potatoes do. . . 

Tobacco pounds . 

Hay tons. 


237,000 
"35,"  800 


23,690.000 
1,225,000 

05,000 
1,50:>,000 

54,000 


400,000 
"25,666 


25,000,000 

1,251.000 

41,600 

671,000 


450,000 

3,225,000 

10,200 


=3= 


51,000,000 

7,357,000 

232,000 

3,920.000 

30,800 

9,500 

1,220.000 

35,000,000 

155,(100 


'i'ii 


22.5 
U.7 
10 
25 


* 
o 

•3  5 


IS 

•a" 


•  a 
£  - 

£3 


800,000 
4.226 
2,100 
3,4*0 


105 
"i*50 


26.5 
11.7 
19.1 
21.6 
30 


128 

'i.'io' 


31.8 
10.8 
1&2 
23.6 


109 
666 
.  1.50 


25.8 
8.8 
11.3 
19.3 
22.5 
20 

aa 

845    . 
143 


Total. 


9,837.000 

2,533.000 

280.000 

2,655,000 

56,000 

77,000 

1,021.000 

2,292,000 

242,000 


3a  4 
11.4 
14.1 
27.2 
20 
19.9 
85 
760 
1.26 


2,828 
23,866 


836,500 


$L  16 
1  52 
1  62 


40 


Total  valua- 
tion. 


119, 800, 000 
63,320 
34,0-30 
65,250 


1  16 


28  50 


ZZl 


893,962 
104,700 

4,973 
69,444 

1,800 


3,125 
15,625 


1, 093, 629 


786,163 

115,833 

2,285 

28,432 


4,128 
3,340 
6,800 


946,981 


1  06 
1  73 
1  11 
1  00 
1  33 


1  33 
is"  36* 


80 
1  30 
1  00 

62 


1  07 

15.3 
15  00 


344,520 
i,*620,'366 


21,326.410 

T,»,'  t  -— : 


1, 976, 744 

836,022 

20,530 

203,108 

1,368 

475 

13,863 

41,420 

108,391 


3, 201,  921 


323,585 

222,105 

19,858 

97, 610 

2,800 

3,809 

12,011 

3,015 

199,063 


47 
97 
81 
46 
75 
75 
52 
08.3 
16  64 


64 
1  22 
83 
40 
85 
80 
58 
11.3 
10  00 


876, 916 

t.   ■    -J-JC='< 


25,  HI,  400 

3,119,350 

105.490 

1,500,000 

71,1 


536,000 
'384,666 


29,823,920 


20,000,000 

1,626,300 

41,600 

416,090 


481,500 
340,493 
153,000 


23, 058, 845 


23,970,000 

7, 136, 390 

187, 940 

1,803,300 

23,100 

7,125 

634,400 

2,905,000 

2, 579, 2o0 


39,246,225 

3= -^= 


6, 295,  C80 

3,090,260 

232,400 

1, 062,  000 

47,600 

61,000 

592,180 

258,996 

2,430,0410 


14;  060. 716 


KEPOBT  OP  THE  STATISTICIAN. 


31 


Table  showing  the  product  of  each  principal  crop}  tf'& — Continued. 


Product 


KEKTUCE.7. 

Indian  corn bushels. 

Wheat 1-, do... 

Bm do... 

<Sts do... 

Barley do... 

Bftekwbeat do... 

m&toee do... 

Tobacco lioaDcla. 

Hay ...tons. 


Total. 


C3, 345, 000 

5,610,000 

790,000 

6,148.000 

304,000 

'    16,000 

1,800.000 

A  000, 000 

160.000 


& 


© 

o 

a 

u 

Si 


32.1 

10 

12.1 

23. 2- 
19 
1C.7 
78 
096 
1.36 


T"" 


UISSOtJBL 

Indian  corn bushels.. 

Wheat do.... 

Bye do... 

Olta .• do.... 

Barky do — 

Basic  wheat do — 

Potatoes do  ... 

Teb&eco pounds.. 

Hay tons.. 


Total 


ILLINOIS. 

Indian  corn bushels. 

Wheat do... 

Bj» «*»... 

Oats do... 

Barky ,..do... 

Boekwheat ♦. do... 

Patatoea do... 

Xohaeeo pounds. 

Hay ,... tons. 


Total. 


ETOIAKA. 

Indian  corn bushels. 


•  • 


Total. 


omo. 


Indian  corn barbels.. 

Wheat do.... 

Bye : ...do — 

Oat* do 

Barfey do.... 

Backwbcat ,..do — 

Bttatws do.... 

TabajMD pounds.. 

Hay ..#........ ..tons.. 

Total 


94,9uC.OOO 

0,750.000 

299.000 

5,525,000 

285,000 

84,000 

8,20?.  000 

19,610.000 

532,000 


201,378,000 

27,115,000 

2,235.000 

38,502.000 

2,232,000 

206,000 

8,427,000 

5,564,000 

1,895,000 


=«5: 


113,150,000 

20,200,000 

517,000 

11,668,1:00 

800,000 

909.000 

3,565,000 

0,930,000 

973, 000 


87, 751, 000 

19,150.000 

450.000 

24,500,000 

1,578,000 

870.000 

8,282,000 

21, 100. 000 

1,923,000 


5  e* 

3  ° 


1,9TJ,364 

561.000 

65,239 

285,000 

16.000 

1,077 

23. 076 

64.655 

117.647 


3, 087, 108 


31.  1 

13 

15.6 

25 

26.4 

23.6 
103 
750 
1.29 


35.2 
12 

10.4 
26 
20 
18.8 
81 
840 
1.18 


39.5 

It 

13.7 
28.1 
24.1 
19.2 
45 
850 
1.27 


39 
13.8 
13.8 
31.*l 
23.5 
16.3 
72 
916 
1.31 


3, 026, 159 

519,230 

19,166 

221,000 

10,795 

3,559 

21,359 

26.146 

412.403 


4,258,817 


5,720,965 

2,259,583 

136,280 

1,4  tO.  846 

111.600 

10,957 

104,037 

6,623 

1,605,932 


11, 436, 823 


2,864,556 

1,636,363 

37,737 

415.231 

33,105 

10,093 

57,000 

8,152 

765,354 


6,033,681 


2,250,025 

1,387,681 

32,608 

737,781 

67,148 

16.564 

115,027 

23,034 

1,467,938 


6,147,806 


A  ""3 

2  a 

5  s 

A  o 

I2- 


$0  48 

1  00 

71 

40 

05 


1 


75 


63 

C8.2 
13  25 


44 
91 
68 
37 
8-1 
67 
56 
09.3 
12  82 


10 


35 

94 

60 

32 

62 

68 

64 

12.8 

74 


11 


38 

CO 

70 

35 

83 

71 

63 

05.3* 

46 


11 


Total  valua- 
tion. 


930,405,600 

5, 610.  OUO 

560.900 

2,439.200 

319.200 

13.500 

1,134,000 

3,000.000 

2,120.000 

46,312,400 


41.795,600 

6,142,500 

203.390 

2, 044. 250 

239,400 

56.280 

1,233.000 

1.823.130 

6,820.240 


60, 357, 320 


70,482,300 

25.486,100 

1,341.000 

12,320.640 

J,  383. 840 

140.080 

5,393.280 

712,102 

20,352,300 


137, 613, 732 


3E=C 


42,997,000 

20,200.000 

361,900 

4,083.800 

664,000 

219,390 

2,128,050 

367.990 

11, 130, 120 


82, 161, 450 


48 

42, 120, 480 

09 

20,873,500 

76 

342,000 

38 

9,310,000 

86 

1,357,080 

85 

229,500 

HI 

6, 708, 420 

12.3 

2,505,300 

02 

21, 191, 460 

104,  727,  740 
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Table  showing  the  product  of  each  2>rincipal  croj)f  <fc.— Continued. 


Product. 


MICHIGAN. 

Indian  corn bushels . 

Wheat do... 

Ryo do. . . 

Oat* do... 

Barley do. . . 

Buckwheat do. . . 

Potatoes do. . . 

Tobacco pounds. 

Hay tons . 


Total. 


WISCONSIN. 

Indian  corn bushels. 

Wheat do... 

Rye do. . . 

Oats do... 

Barley do... 

Buckwheat do. . . 

Potatoes do. . . 

Tobacco pounds. 

Hay tons. 


Total. 


MINNESOTA. 

Indian  corn bushels. 

Wheat do... 

Rye do... 

Oat* do... 

Barley do... 

Buckwheat do. . . 

Potatoes do... 

Tobacco pounds. 

Hay tons . 


Total. 


IOWA. 

Indian  corn bushels. 

Wheat do... 

Rye » do... 

Oats do... 

Barley ' do... 

Buckwheat do... 

Potatoes i do . . . 

Tobacco pounds. 

Hay.... * tons. 


Total. 


KANSAS. 

Indian  corn bushels. . 

Wheat do 

Rye do... 

Oats do. . . 

Barley do. . . 

Buckwheat do. . . 

Potatoes do... 

Tobacco pounds. 

Hay tons. . 

Total 


§ 

S 


19, 035, 000 

15, 288, 000 

604.000 

9, 831, 000 

630,000 

901,000 

7,000,000 

«,  500, 000 

1,  472, 000 


o 

u 

< 


37 
14 

18.2 
35.3 
25 
17.3 
95 
950 
1.36 


19,995,000 

20,  485, 000 

1, 219, 00J 

14, 327, 000 

1,  431, 000 

498,000 

4,585,000 

1,037,000 

1,223,000 


5,823,000 

16,022,000 

74,000 

8,959,000 

980,000 

53  000 

1,274,000 


734,000 


93, 415, 000 

20, 445, 000 

518.000 

16, 340, 000 

1,227,000 

200,000 

4,680,000 


1,600,000 


1C,  685, 000 

"343,000 

77,500 

3,688,000 

92,500 

31,000 

3,139,000 


529,000 


13.4 
13.6 
27.9 
26.5 
20.1 
57 
900 
1.34 


30 


1* 

is 

Co 

OB  »■» 


Total  valua- 
tion. 


514, 459 

1, 092, 000 

33,1*0 

278, 498 

25, 200 

52,0*0 

73,684 

3,684 

1, 082, 352 


$fl  55 
1  08 

•tap' 

<j 
39 
80 
62 
58 
20 
11  17 


$10,469,250 

10,511,040 

453,000 

3,834,090 

504,000 

558,620 

4,060,000 

700,000 

16, 442, 240 


3, 155, 143 


53,532,240 


526, 184 

1,528, 73  J 

89,632 

513, 512 

54,000 

24,776 

80.438 

1, 152 

912,686 


5:2 
90 
62 
39 
.67 
54 
74 
18 
10  43 


10, 397,  4°0 

18, 430, 500 

755.  780 

5,587,530 

958,770 

268, 92C 

3, 392, 90C 

186, 66i 

12,755,890 


3,731,111 


52, 740, 350 


33 

15.2 

17.7 

32.9 

24.5 

1&6 

53 


176, 454 

1,054,078 

4,180 

272,310 

40,000 

2,849 

24,037 


L47 


32 

12.5 

17.6 

29.7 

26 

21.6 

95 


L34 


28 
15 
20.8 
31.5 
24 
20.6 
106 


1.17 


492, 517 


2, 006, 425 


51 

2, 969, 730 

83 

13, 298, 260 

56 

41,440 

34 

3, 046, 060 

♦  54 

529, 20.) 

60 

31,800 

95 

1, 210, 300 

6  77 


4, 901,  4bO 


26, 028, 2;0 


2,919,218  | 
1,635,600  I 
29,431  J 
550, 166 
47, 192  . 
9,259 
49,263 


1, 194, 029 


6,434,160 


595,892 

156,200 

3,725 

117, 079 

3,854 

1,504 

29,613 


452,136 


1, 360, 003 


34 

78  i 

5s  ! 

30 

63 

69 

52 


31,761,100 
15, 947, 100 
300,  440 
4,  P02, 000 
773,010 
138,000 
433,600 


« 


70 


12, 320, 000 
68, 575, 250  • 


58 
86 
69 
40 
"75 
77 
56 


7  18 


9, 677, 300 

2,014,980 
53, 475 

1,  475, 200 
69, 375 
23,870 

1, 757, 840 


3,  798, 220 


18,  870, 260 
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Table  showing  the  product  of  each  principal  crop,  $c — Con  tinned. 


Product. 


NEBRASKA. 

Indian  com bushels. 

Wheat do... 

Bye do... 

Oats do... 

"Barley do... 

Buokwhcat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


Total. 


CALIFORNIA, 

Indian  corn bushels.. 

Wheat do — 

Eye do — 

Oats do.... 

Barley -" do — 

Buckwheat do — 

Potatoes do — 

Tobacco , pounds. . 

Hay tons.. 


Total 


OREGON. 


Indian  com bushels. 

Wheat do... 

Bye do... 

Oats do... 

Barley do... 

Bockwheat do... 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


Total 


HEVADA. 


Itdknoora bushels.. 

Wheat - do — 

Bye., do 

Oats - do 

Barley do — 

Bockwheat do — 

Potatoes do — 

Tobacco pounds.. 

Hsy tons.. 


Total. 


THE  TZKBTTORIEfi. 

Indian  corn bushels. 

Wheat do. 


Rye. 

Oats 

Barley 

Bockwheat 
Potatoes... 


Xebacoo. 
Hay..... 


.do... 

do... 

....do... 
. ..  do... 

do... 

.pounds. 
— tons. 


Total. 


I 
% 


o 


5,163,000 

1,848,000 

12,900 

1,296,000 

333,700 

2,800 

769,000 


145,000 


1,099,000 
14, 175, 000 

24,900 
1,561,000 
7, 378, 000 

22,500 
1,823,000 


617,000 


88,000 

2,270,000 

3,800 

1,867,000 

202,000 

1,400 

414,000 


86,000 


11,000 

251,000 

300 

59,000 

324,0  0 

900 

155,000 


40,000 


1,230,000 

1, 675, 000 

13,000 

1,031,000 

328,000 

1,900 

973,000 


128,000 


•3 

I- 


29.9 

14.4 

23.7 

3(1.7 

29 

26.2 

94 


1.40 


35.6 
19 
38 
35.5 
26.9 
32.5 
148 


1.48 


29.7 

19.5 

25 

36 

32.3 

30.7 

87 


1.45 


35 

23.5 

24 

32.5 

27.5 

27.5 

87 


1.35 


35.9 
25.7 
23 
33 
30.2 
28.5 
145 


1.55 


172,675 

128,333 

544 

36,379 

8,058 

106 

8,160 


103,571 


457, 846 


30,870 

746, 052 

655 

44,535 

274,275 

692 

12,317 


416,891 


1,526,287 


2,962 

116, 410 

152 

51,861 

6,253 

45 

4,758 


50,310 


241, 751 


S3 

It 

p 

I 


Total  valua- 
tion. 


$0  36 
64 
54 
30 
65 
1  26 
56 


5  60 


20 
10 
19 
59 
98 
07 
35 


16  70 


100 
95 
87 
46 
68 

141 
77 


12  05 


314 

10,630 

12 

1,815 

11,781 

32 

1,781 


29,629 


56,044 


34,261 

65,175 

565 

31,242 

10, 880 

€6 

6,710 


231, 459 


155 


1 
1 

1 
1 
1 


50 

25 

83 

12 

10' 

84 


22  50 


99 
1  21 

1  24 
78 
93 

1  00 
99 


15  96 


91,858,680 

1,182,720 

6,966 

367,800 

151,905 

3,528 

430,640 


812,000 
4,814,239 


1,318,800 

15,592,500 

29,631 

932,790 

7, 230, 440 

24,075 

2,461,050 


10,303,900 
37,893,186 


88,000 

2,156,500 

3,306 

858,620 

137,360 

1,974 

318,780 


1,036,300 
4,601,040 


13,750 

376,500 

375 

48,970 

362,880 

990 

•  285,200 


900,000 
1,988,665 


1,217,700 

2,026,750 

16,120 

804.180 

321, 440 

1*900 

963,270 


2,042,860 
7,394,240 


3A 
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A  general  summary  showing  the  estimated  quantities,  number  of  acres,  and  aggregate  value  of 

the  principal  crops  of  the  farm  in  ltf70. 


Products. 


Indian  corn 

Wheat. 

Rye 

Oats 

Barley 

Buckwheat. 
Potatoes.... 


Total 


Tobacco pounds. 

Hay-- tons. 

Cotton.. bales. 


Total. 


Number  of 
bushels. 


1,094,255,000 

235,884,700 

15, 473, 600 

247,277,400 

36,295,400 

9, 841, 500 

114,775,000 


1,743,602,600 


250,628,000 

24,525,000 

4, 400, 00 


Number  of 
acres. 


38,646,977 
18, 992, 591 
1, 176, 137 
8, 792, 395 
1,108,924 
536,992 
1,325,119 


70,579,135 

330,668 

19, 861, 805 

8,680,000 


99,451,608 


Value. 


601, 839, 030 
245,665,045 

12, 612, 605 
107, 136, 710 

92,944,584 
7, 725, 044 

89,668,590 


1,080,091,608 

26, 747, 158 
338,969,080 
986,000,000 


1,731,808,446 


Table  showing  the  average  yield  and  cash  value,  and  price  per  bushel,  ton,  or  pound,  of  farm 

products  for  the  year  1870. 


Products. 


Indian  corn  .  .bushels. . 

Wheat .do.. 

Bye do.. 

Oats . .  >. .....do.. 

Barley do.. 


2a  3+ 

12.4+ 
1X1  + 

2a  i+ 

2X7+ 


*  ~  © 

in 

^  ft  <t 


< 


p^a 


10 
1 


54.9+ 
04.2+ 
81.5+ 
4X3+ 

84.5+ 


cs  t> 

>  CB 


$15  57 
12  94 
10  72 
12  18 
90  05 


Products. 


Buckwheat . .  bushels . 

Potatoes do. . . 

Tobacco pounds. 

Hay tons. 

Cotton pounds. 


1 


© 

to: 

OS 

S3* 


ia3  + 

86.6  + 
757  + 
1.23+ 
236 


©  h* 


►II  £ 


$0  7a4+ 
72  + 
W.6+ 

13  82  + 
14    — 


©  * 
*© 

lit 

►Is 


$14  38 
62  38 
80  88 
17  06 
32  94 


Table  showing  Hie  averagi yield  of  farm  products  per  acre  for  the  year  1870. 


States. 

Corn. 

Wheat 

Rye. 

Oats. 

Barley. 

Buck- 
wheat. 

Potatoes. 

Tobacco. 

Hay. 

Maine 

New  Hampshire 

Vermont 

Bush. 
33.0 
36.5 
39.6 
3a  0 
96.0 
96.4 
34.0 
33.0 
35.8 
95.0 
22.5 

aa  o 

14.6 

ao 

13.5 
10.8 
17.5 
16.5 
92.5 
26.5 
31.8 
25.8 
30.4 
33.1 
31.4 
35.2 
39.5 
39.0 
37.0 
3a  0 
33.0 
32.0 
28.0 
29.9 
35.6 
29.7 
35.0 
35.9 

Buth. 
14.8 
14.8 
16.8 
17.6 
17.6 
17.8 
13.8 
12.8 
12.0 
10.0 
9.7 
9.6 

ac 

7.0 

ao 

Buth. 
17.6 
16.0 
15.8 
15.4 

iao 

14.4 
13.0 
13.4 
12.0 
11.2 
10.5 
9.6 

a3 

5.8 
&1 

Buth. 
9T.4 
29.7 
33.7 
36.4 
32.7 
32.4 
32.4 
31.0 
32.6 
20.0 
94.0 
19.5 
16.2 
9.1 
14.6 
19,5 
15.6 
14.5 
35.0 
2L6 
23.6 
19.3 
27.2 
23.2 
25.0 
26.0 

2ai 

31.1 
35.3 
27.9 
32.9 
29.7 
31.5 
33.7 
35  5 
36.0 
33.5 
33.0 

Buth. 
K).5 
21.5 
23.3 
20.7 
24.0 
36.5 
21.3 

2a  o 

33.9 
80.0 
32.0 
30.0 
22.0 
15.0 
15.0 

Buth. 
24.0 
15..0 
17.5 
14.0 
14.0 
14.0 
17.9 
24.3 

iao 

20.0 
13.5 
16.0 
21.4 

Buth. 
125 

88 

140 

88 

79 

73 

98 

75 

87 

75 

67 

55 

81 

48 

78 

75 

70 

73 

105 

128 

109 

88 

85 

78 

103 

81 

45 

72 

95 

57 

5T 

05 

106 

94 

148 

87 

87 

145 

Pounds. 

1,000 
1,050 
1,350 

Tons, 
.80 
.96 
.96 

afa*sai?hntPtt* 

1.07 

Rhode  Island 

1.09 

Connecticut 

i*250 
1,100 
1,150 
1,200 

1.30 

New  York 

1.23 

Hew  Jersey  .......... 

1.40 

Pennsylvania 

l.«30 

Delaware 

1.00 

Mt'yfand  

637 

.    739 

586 

L22 

Virginia 

1.38 

8outb  Carolina 

1.40 
1.00 

Georgia 

1.34 

Florida 

680 

Alabama 

8.4 

9.7 

9.7 

11.7 

10.8 

as 

11.4 
10.0 
13.0 
12.0 
11.0 
13.8 
14.0 
13.4 
15.2 
12.5 
15.0 
14.4 
19.0 
19.5 
23.5 
95.7 

9.7 

mo 

10.0 
19.1 

ia2 

11.3 
14.1 
12.1 
15.6 
16.4 
13.7 
13.8 

ia2 

13.6 
17.7 
17.6 

20.8 
23.7 

3a  0 

25.0 
24.0 
93.0 

1.33 

tfifffl^jripp!    , 

1.37 

Lrniitiana*   , 

1.50 

Texas 

30.0 

• 

1.60 

Arkansas    

666 
845 
760 

750 
840 
850 
916 
950 
900 

1.50 

Tennessee  

22.5 
20.0 
19.0 
26.4 
20.0 
24.1 
33.5 
25.0 
26.5 
24.5 
26.0 
,    34.0 
89.0 
36.9 
39.3 
97.5 
30.2 

20.0 
19.9 
16.7 
33.6 

ias 

19.3 
16.3 
17.3 
20.1 

ia6 

21.6 
20.6 
26.2 
32.5 
30.7 
87.5 

2a  5 

1.43 

West  Virginia 

Ajentncky  .           ... 

1.26 
1.36 

If  issonri .    . . 

1.29 

IDinois 

1.18 

Indiana . 

1.87 

Ohio 

1.31 

Mk-b?<*im 

1.36 

Wisconsin 

afiau*ffot* 

1.34 
1.47 

lows 

1.34 

KsBfuin 

1.17 

Nebraska 

1.40 

OsttfomtA 

1.48 

1.45 

Bsvada 

1  35 

Iks  Territories  ....... 

1.55 

38 
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Table  thawing  Hie  average  cash  value  of/arm  products  per  acre  for  the  year  1870. 


States. 


Maine 

New  Hampshire 

Vermont 

Massachusetts  .. 
Rhode  Maud... 

Connecticut 

New  York 

New  Jersey  — 

Sennsylvania  ... 
elaware 

Maryland 

Virpnia 

North  Carolina.. 
South  Carolina . . 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas  

Arkansas 

Tenntssee 

West  Virginia... 

Kentucky 

Missouri 

Illinois 

Indiana 

Ohio 

Michigan 

Wisconsin 

Minnesota 

Ipwa 

Kaunas ?... 

Nebraska 

California 

Oregon 

Nevada    

The  Territories . 


2 

6 

$37  62 

39  78 

43  56 

32  34 

97  56 

30  09 

29  58 

20  73 

26  85 

1G  25 

15  97 

13  00 

11  38 

0  43 

12  15 

14  58 

16  27 

16  17 

24  75 

28  09 

25  44 

12  12 

19  45 

15  40 

13  81 

12  32 

15  01 

18  78 

20  35 

19  76 

16  83 

10  88 

16  24 

10  76 

42  79 

29  70 

43  75 

35  54 

s 


$26  34 
23  53 
27  38 
30  80 
30  80 
27  05 
19  45 
18  30 
15  24 
12  50 

12  41 
11  9) 

10  40 

13  23 

11  76 


10  75 
14  74 
14  74 
20  24 

14  04 

8  53 
13  90 

10  00 

11  83 
11  28 

11  00 

15  04 
15  12 

12  06 
12  61 

9  75 
12  90 

9  21 
20  90 
18  52 
35  25 
31  09 


ft 


$24  28 
19  84 
18  17 
16  94 
22  86 
16  70 
12  61 
12  99 
10  68 
9  29 

8  19 
7  00 
8-  05 

9  86 
12  06 


10  28 
16  20 
16  20 
21  20 
18  20 

9  15 

11  70 

8  59 
10  60 

9  84 
9  59 

10  48 

13  65 

8  43 

9  91 
10  20 

14  35 

12  79 
45  22 
21  75 
30  00 
28  52 


5 
S 


$17  81 
19  60 
19  88 
19  27 
19  94 
22  35 
18  79 
16  74 
15  64 

10  00 

11  28 

8  19 

9  23 
8  14 

12  11 
12  50 

12  32 

13  05 
18  75 
21  00 

14  63 
8  87 

10  88 


9 
9 


28 

25 

8  32 

983 

11  81 

13  76 

10  68 

11  18 
8  91 

12  60 
10  II 
20  94 
16  56 
26  97 
25  74 


I 


$19  30 
23  00 
23  53 

22  35 

23  04 
27  03 
18  02 
30  80 
21  74 

18  40 

19  80 
16  00 

13  42 

14  25 
14  55 


39  90 


I 

s 


$18  CO 

12  45 

13  12 

14  28 
14  28 
14  70 

14  49 
24  30 

15  30 
20  00 
14  98 

11  2) 

12  41 


16  87 

15  00 

17  00 

15  92 

19  95 

12  52 

22  17 

15  61 

12  40 

12  78 

20  00 

13  63 

SO  21 

13  85 

20  00 

10  72 

17  75 

10  85 

13  23 

11  16 

16  38 

14  90 

18  00 

15  86 

18  65 

33  01 

26  36 

34  77 

22  96 

43  28 

30  80 

30  25 

89  59 

28  50 

.  0* 

o 
o 

2 

o 


$82  50 
6<)  52 

71  40 
84  48 
77  42 

72  27 
C3  70 
7.)  50 
67  86 
75  00 
60  30 
39  05 

56  70 
55  20 

104  52 

86  25 

95  90 

84  68 

121  80 

170  24 

110  63 

45  76 

49  30 

49  14 

57  08 

51  84 
37  35 

58  32 
55  10 
42  18 

50  35 
49  40 

59  36 

52  64 
199  80 

66  99 
1G0  08 
143  55 


c 

o 


$:220  00 
Ml   00 
324  00 

2£2  50 
220  00 
264  50 
252  00 

54  78 
53  94 
82  62 

102  00 

101 
70 


89 
13 


85  88 

57  07 

69  75 

107  52 

45  05 

112  60 

190  00 

162  00 


% 


$15  75 

19  05 
13  92 
27  96 

26  16 
33  28 
21  16 

27  81 
16  96 

20  00 

19  92 

20  31 
16  05 

21  66 
31  26 


26  60 
29  11 
42  75 
24  57 

22  50 

23  79 
12  60 
18  08 
10  53 

12  67 
14  55 

14  43 

15  19 

13  97 
9  95 

10  31 
8  40 
7  84 

24  71 
17  47 
3J  37 
24  73 


Total  average  caih  value  per  acre  of  the  above  crops  for  the  year  1870. 


States. 


Maine 

New  Hampshire 

Vermont  . .  .* 

Mattaucliuaetts , 

Shod*  Itduud 

Connecticut 

New  York 

New  Jemoy 

Pennsylvania 

Dels  ware 

Maryland 

\irjduia  

Nort  b  Carolina 

South  Carolina 

0«*orjria 

Florida 

Alabama 

Mississippi 

Louisiana 


© 

0 

•-•  . 

«3  «J 

>   g 

U 

> 

*4 

$19  55 

22  76 

17  43 

32  15 

28  94 

36  35 

22  52 

26  28 

18  93 

15  91 

15  71 

13  55 

12  87 

10  29 

12  54 

14  63 

16  31 

16  50 

«25  4D 

States. 


Texas 

Arkansas 

Tennessee 

Went  Virginia . 

Keutucky 

MiMAouri 

Illinois 

Indiana 

Ohio   

Michigan 

Wisconsin 

Minnesota 

Iowa  

Kansas 

Nebraska 

California 

Oivgon 

Nevada 

Tho  Territories 


b 

TJp 

**  f 

8,8 

23 

£* 

< 

$18  12 

24  34 

18  25 

16  03 

15  00 

14  17 

12  03 

13  61 

17  JO 

16  96 

14  13 

12  59 

10  65 

13  87 

10  51 

24  82 

19  03 

35  48 

31  94 
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NUMBER  AND  CONDITION  OF  FARM  STOCK. 

The  experience  of  the  winter  of  1870-71  proves  that  a  little  foresight, 
directing  the  way  to  judicious  management,  will  often  remedy  the  defi- 
ciencies of  production.  Thus,  the  comparatively  short  crop  of  hay  (which 
was  seriously  light  in  the  East  and  in  portions'of  the  West)  led  to  the 
husbandiug  of  immense  quantities  of  corn-fodder  and  to  the  utilizing  of 
masses  of  straw  for  feeding  purposes ;  to  the  gathering  of  larger  quanti- 
ties of  the  wild  hay  on  the  borders  of  the  numerous  lakelets  of  the  North- 
west, and  the  cutting  of  larger  areas  of  prairie  grass,  so  that  the  ani- 
mals of  the  farm,  consigned  by  the  timid  and  the  croaking  to  semi-star- 
vation or  the  knife,  went  through  winter-quarters  in  higher  flesh  and 
better  health  than  for  several  years  past.  It  is  true  that,  in  sections  in 
which  scarcity  was  most  apparent,  beeves  were  sent  to  the  shambles  in 
larger  numbers  and  lighter  condition  than  usual ;  but  the  relief  came 
mainly  from  care  in  feeding,  avoidance  of  waste,  and  the  use  of  coarse 
feed,  so  abundant  at  all  times,  and  geueraJly  so  little  utilized.  Some 
credit  should  be  given,  however,  to  providential  mildness  of  the  weather, 
.which  reduced  the  consumption  of  fodder,  and  in  some  northern  latitudes 
pertnitted  an  unaccustomed  bite  of  grass.  The  past  season  has  furnished 
new  evidences  of  the  capacity  of  this  country  as  a  meat  producer,  and 
the  exteut  of  its  feeding  resources  ordinarily  wasted ;  especially  has  it 
illustrated  the  surpassing  value  of  our  com  crop.  • 

The  couuty  returns  showing  the  condition  of  domestic  animals  dur- 
ing the  year  have  borue  a  remarkable  uniformity  in  their  exemption 
from  croaking  and  depressing  views;  and  while  they  exhibit  great 
variety  in  description  of  the  status  of  domestic  animals,  nine-tenths  of 
them  have  indicated  a  state  of  health  and  vigor  varying  from  medium 
to  highest 

It  has  been  necessary,  on  each  recurring  annual  investigation  relative 
to  farm  stock,  to  chronicle  an  amount  ef  animal  suffering,  disease,  and 
death,  disagreeable  in  the  recital,  burdeusbme  as  a  tax  upon  industry, 
and  much  of  it  unnecessary  as  it  is  expensive.  Neglect  and  exposure, 
habitual  and  almost  universal  in  the  baruless  sections  of  the  country, 
and  too  common  in  the  more  recent  settlements  of  the  colder  Northwest, 
have  cost  the  farmers  of  the  country  millions  annually.  The  past  season 
has  been  favorable,  and  more  humane  and  economic  views  are  begfn- 
ning  to  obtaiu ;  a  large  preponderance  of  the  returns  concur  in  this 
view,  and  many  of  them  bring  cheering  evidence  of  more  rational  prac- 
tices in  the  treatment  of  domestic  animals.  Even  where  hay  was  scarce, 
m  in  Grand  Isle  County,  Vermont,  "extra  care  and  attention  more  than 
offset  the  .reduced  quantity  of  fodder."  It  is  gratifying  to  notice  as  one 
of  the  reasons  for  less  mortality  in  the  Northwest  uthe  more  general 
erection  of  warm  shelters,1'  as  in  Fillmore  County,  Minnesota.  While 
cattle  "do  well,r  as  is  frequently  reported,  without  auy  shelter  prepared 
by  the  hand  of  man,  even  in  the  Kocky  Mouutain  valleys,  there  is  no 
certainty  of  such  exemption  from  sufferiug  and  death  either  in  the  Ter- 
ritories, in  Texas,  or  in  Louisiana.  In  the  latter,  an  almost  tropical 
region,  the  return  for  Washington  Parish  says:  "The  severity  of  the 
winter  caused  considerable  disease  in  stock,  and  the  survivors,  depend- 
ing on  the  woods,  barely  lived,  as  a  general  thing." 

Losses  of  the  year. — The  actual  mortality  from  exposure  and  disease 
was  probably  uot  half  as  great  in  1870  as  in  1809.  A  majority  of  the 
counties  return  a  very  favorable  comparison  with  the  re|>ort  of  last 
spring;  some  estimate  one-half  as  much  loss,  others  one  fourth,  and 
many  correspondents  assert  that  they  have  heard  of  no  losses  what- 
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ever.  This  is  the  case  in  no  less  than  eight  counties  in  Indiana.  In 
Hillsborough,  New  Hampshire,  there  has  been  "  less  than  for  five 
years."  The  correspondent  in  Franklin,  Pennsylvania,  says  he  "  never 
heard  of  so  little." 

A  few  counties  report  an  increase  of  mortality ;  among  them  McDuffle, 
in  Georgia ;  Fayette,  (50  per  cent,  greater  from  cold  rains  and  scanty 
pasturage,)  Bell,  (less  in  sheep,  more  in  cattle,)  Milam,  (50  per  cent, 
loss  from  destruction  of  grass  and  drowning,)  Galveston,  and  Leon,  in 
Texas ;  Benton,  Arkansas ;  Upshur,  West  Virginia ;  Marshall,  (25  per 
cent,  greater  than  last  year,)  Illinois;  Barry,  (owing  to  smutty  corn,) 
Michigan ;  Meeker,  Minnesota ;  Lake,  California,  (three  times  as  great ;) 
Alameda,  (scarcity  of  food,)  Stanislaus,  (severity  of  the  winter,)  Tuo- 
lumne, San  Joaquin,  in  the  same  State. 

DISEASES  OF  CATTLE. 

Splenic  fever. — The  "Texas  cattle  disease"  has  had  few  opportunities 
to  display  its  malignity  since  the  isolation  and  winter  pasturage 
Qi  droves  in  Western  Kansas.  It  has  been  found  unprofitable  and 
impracticable  to  introduce  them  by  boats  via  New  Orleans  and 
the  Mississippi  Eiver,  and  the  trade  has  quietly  accommodated  itself 
to  what  was  a  necessity,  and  at  the  same  time  a  convenience  and 
economy. 

A  few.facts  illustrate  the  capabilities  for  mischief  of  the  splenic  infec- 
tion, and  show  how  easily  havoc  might  be  spread  again  among  the 
herds  of  the  West.    The  following  statement  is  from —  • 

Lincoln  County,  Kentucky. — There  was  a  car-load  of  cattle  brought  herefrom  Memphis, 
Tennessee,  about  the  1st  of  July,  and  after  being  here  a  few  days  seven  of  them  died. 
The  cattle  in  the  pasture  were  taken  out,  and  nothing  more  wus  heard  of  the  disease 
until  the  middle,  of  October,  when  it  again  broke  out  among  the  native  cattle  that  bad 
been  pastured  on  the  same  grass,  and  some  sixteen  others  died,  and  it  again  entirely 
ceased  about  Christmas.  It  was  supposed  that  the  cattle  were  partly  Texas  cattle, 
and  that  the  disease  was  Texas  fever. 

The  report  from  Madison  County,  Illinois,  asserts  that  a  drove  of 
Texas  cattle  lost  about  ten  head  by  what  was  supposed  to  be  Spanish 
fever.  The  disease  extended  to  native  cattle  and  to  hogs,  which  are 
supposed  to  have  eaten  of  the  carcasses  of  the  Texan  beeves.  This 
statement  is  at  variance  with  common  experience  as  to  the  effects  ot 
the  diseased  meat  upon  swine.  The  correspondent  in  Floyd  County, 
Indiana,  says:  "No  Spanish  fever  has  prevailed.  Notwithstanding 
all  that  has  been  said  on  the  subject,  our  people  believe  that  the  disease 
was  brought  here  by  Texas  cattle,  for  it  prevailed  terribly  year  before 
last,  when  hundreds  of  southern  cattle  grazed  in  the  county.  This 
year  we  have  hot  had  a  case."  In  Uvalde  County,  Texas,  a, loss  of  12 
per  cent,  from  Spanish  fever  is  returned.  It  is  stated  that  cattle 
became  much  diseased  in  1868,  and  "observation  proved  the  disease  to 
be  contagious,"  and  that  change  of  range  tends  to  restoration  to  health. 
In  Clark  County,  Arkansas,  several  cattle  were  lost  by  being  pastured 
in  a  field  where  a  drove  of  Texas  cattle  had  been.  No  disease  was 
noticed  in  the  drove.  The  report  from  Independence  County,  while 
showing  exemption  from  splenic  fever  during  the  past  year,  refers  to 
the  fearful  ravages  in  1868,  by  which  the  native  cattle  were  nearly 
exterminated.  Laws  prohibiting  the  passage  of  Texas  cattle  have  since 
kept  the  disease  from  the  county.  A  few  cases  occurred  in  Butler, 
Crawford,  Montgomery,  and  Neosho,  in  Kansas,  and  a  larger  number  in 
Johnson.  In  Linn,  Missouri,  ninety -five  died  from  feeding  on  the  track 
of  a  drove  of  Texas  cattle.  In  St.  Louis  a  few  cases  occurred  where 
Texas  cattle  had  been  pastured.    A  drover  in  Cole  County,  who  supplied 
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the  State  penitentiary  with  beef,  drove  some  Texas  cattle  from  the 
railroad  depot  to  his  pastures,  a  few  miles  from  town.  On  the  way 
some  of  the  town  cattle  became  mixed  with  the  drove  and  were  driven 
rapidly  to  the  pastnre,  where  they  were  separated  and  set  free  from  the 
Texas  herd.  A  few  days  after  this  occurrence  those  town  cows  com- 
menced showing  symptoms  of  Texas  fever,  and  twelve  head  of  them 
died.  The  disease  was  not  communicated  from  these  natives  to  others 
grazing  with  them.  The  drover  iu  question  promptly  paid  the  losses 
without  litigation.  Another  case  occurred  among  the  herd  of  Dr. 
Mc Workman.  It  was  introduced  on  his  place  by  some  Texas  steers, 
bought  by  him  for  fattening,  and  caused  severe  loss.  Fifty  cases,  all 
fatal,  originated  from  Texas  cattle  herded  and  pastured  in  Pettis 
County,  last  August.  Our  correspondent  in  Vernon  County  makes  the 
following  statement : 

Two  droves  inoculated  the  native  cattle.  They  came  into  the  coupty  in  Jane.  One 
was  owned  by  a  citizen,  and  remained  abont  five  weeks ;  the  other  was  driven  through 
by  strangers.  Both  claimed  that  their  cattle  were  wintered  in  the  State,  but  did  not 
show  proof  of  the  fact.  The  drove  first  mentioned  were  herded  near  Nevada,  the 
county  seat.  As  soon  as  the  fever  broke  out  among  the  native  cattle  they  were  shipped, 
yet  the  fever  continued  to  spread,  through  the  neighborhood  in  which  they  were 
herded,  until  frost,  killing  two  hundred  and  twenty-five  head,  valued  at  $9,000,  being 
at  or  about  80  per  cent  of  those  exposed.  The  second  drove,  in  attempting  to  pass 
through,  were  stopped  near  Montevallo,  a  town  eighteen  miles  east  of  Nevada,  tor  a 
day  and  part  of  a  night.  In  about  four  weeks  the  fever  appeared.  The  loss  here  was 
two  hundred  and  sixty  head,  mostly  oxen  and  milch  cows,  valued  at  $11,700.  Ninety- 
two  per  cent,  of  the  cattle  exposed  died.  The  excessive  drought  made  the  fever  more 
ratal  than  usual,  few  or  none  recovering.  The  following  facts  in  relation  to  this  fever 
are  weU  known  here;  we  have  been  familiar  with  the  fever  for  seventeen  years: 

First  symptom,  several  days  before  any  other  appearance  of  sickness,  is  a  dry  cough, 
particularly  when  not  feeding.  Second.  More  flies  collect  on  them ;  at  this  time  the 
breath  will  have  lost  its  sweetness.  Third.  Ears  slightly  droop :  eyes  look  dull.  Fourth. 
Nose  dry;  appetite  poor;  languor;  cough  ceases.  Fifth.  Fever  commences;  ears 
hang;  appetite  gone;  reel  in  walking  in  hind  parts;  do  not  follow  the  herd.  Sixth. 
Eyes  sink ;  a  feverish,  slaughter-house  smell ;  generally  on  feet,  but  seldom  move. 
Seventh.  Hair  appears  dead,  as  on  dry  hide ;  death  with  few  struggles.  Some  pass 
bloody  water ;  feces  of  brown  color,  but  plentiful.  Iu  others  no  change  from  health 
can  be  discovered,  excepting  the  brown  color  of  the  feces ;  while  others  are  costive. 
In  these  the  feces  are  very  dark,  small,  and  dry. 

In  Putnam,  Illinois,  eighteen  steers  (three  years  oW)  died  within 
three  days  in  a  pasture  which  bad  been  occupied  by  Texas  cattle  the 
previous  winter.  In  Bureau  County,  into  whicli  a  considerable  number 
of  Texas  cattle  were  driven  last  summer,  oue  hundred  and  twenty-five 
to  one  hundred  and  fifty  fatal  cases  are  reported.  Our  correspondent 
for  Jasper  County,  Iowa,  reports  a  loss  of  3  per  cent,  of  their  cattle 
from  Spanish  fever.  In  the  stock-yards  of  Lake  County,  Ohio,  into 
which  southern  and  western  cattle  are  brought,  deaths  have  occurred, 
bnt  it  is  not  certain  that  they  were  caused  by  splenic  fever.  In  Fau- 
quier, Virginia,  the  disease  followed  the  introduction  of  Texas  cattle, 
and  large  numbers  of  native  cattle  died.  The  same  result  followed  a 
like  course  in  Knox  County,  Tennessee;  and  the  fever  is  reported  also 
in  Surry  and  Burke,  North  Carolina,  and  in  a  few  counties  in  Northern 
Georgia. 

Foot  and  mouth  disease. — Epizootic  aphtJuc,  for  thfe  first  time  in  the 
history  of  cattle  diseases  of  this  country,  has  prevailed  to  a  limited 
extent  in  parts  of  New  York,  and  iu  several  localities  in  New  England. 
The  losses  resulting  have  been  a  deterioration  in  condition  and  decrease 
of  milk  production,  rather  than  actual  mortality.  The  subject  is  treated 
at  length  in  another  portion  of  this  volume. 

Disease  from  smut  in  corn. — A  considerable  loss  has  been  attributed 
to  smut  in  corn  in  several  of  the  Western  States.   In  some  instances  the 
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exciting  cause  is  assnmed  to  be  eating  of  large  quantities  of  corn-stalks 
without  a  sufficient  supply  of  water.  A  herd  of  one  hundred  and  two 
steers,  all  in  apparent  health,  were  taken  from  a  poor  pasture  and  put 
in  a  fresh  stalk-field  in  Marshall  County,  Illinois,  and  fourteen  were  found 
dead  the  next  morning,  and  five  more  on  the  following  morning.  In 
Dane  County,  Wisconsin,  a  number  of  deaths  occurred  after  the  cattle 
were  turned  into  the  stalk-fields.  In  Kansas  losses  were  heavy  from 
this  cause;  two  hundred  died  in  Coffey  County,  and  some  in  Shawnee 
and  Osage.  The  report  from  Jackson,  Iowa,  attributes  losses  to  the 
cornstalks,  "causing  engorgement  of  the  paunch,  and  laceration,  in- 
flammation, and  death;"  and  similar  loss  appears  in  Black  Hawk, 
Bremer,  Harrison,  Lee,  Chickasaw,  and  Delaware;  in  the  latter,  "post 
mortem  examination  discloses  in  the  folds  of  the  stomach  a  dark  sab- 
stance,  similar  tq  smut,  which  it  is  believed  to  be."  In  Hillsdale  and 
Barry,  Michigan,  in  Holt,  Missouri,  and  in  Houston,  Minnesota,  similar 
effects  of  eating  stalks  are  reported.  In  Roanoke,  Virginia,  one-eighth  of 
the  young  cattle  have  died,  "supposed  to  be  caused  by  grazing  in  wheat- 
fields." 

Pleuro-pneuwonia,  for  several  years  so  fatal  in  the  vicinity  of  Baltimore 
and  the  District  of  Columbia,  and  to  some  extent  in  the  neighborhood 
of  Philadelphia,  has  been  less  prevaleut  during  the  past  season. 

Black  leg. — Tliis  disease  occasions  the  death  of  many  young  cattle  each 
spring,  in  every  section  of  the  couutry,  generally  attacking  those  in  good 
condition,  and  ending  in  death.  It  is  uot  reported  in  New  England ;  in 
New  York  a  few  cases  are  mentioned  in  Ontario  and  Chautauqua;  in 
Albermarle  and  Highland,  Virginia;  iyi  Harrisou,  West  Virginia;  in 
Mercer,  Ohio,  twenty  fatal  cases;  a  few  deaths  in  Noble,  Ohio;  several 
fatal  cases  in  Winona  and  McLeod,  Minnesota;  in  Iowa,  losses  in 
Chickasaw,  Plymouth,  and  Jackson;  considerable  loss  among  young 
cattle  in  Nemaha,  Pawnee,  and  Washington,  Nebraska;  and  many  fatal 
cases  in  Coffey,  Howard,  Riley,  and  Shawnee,  Kansas. 

Charbon. — This  virulent  disease  has  nearly  disappeared  from  the 
South.  The  report  from  St.  Mary's  Parish,  Louisiana,  says :  "  Malig- 
naut  pustule,  or  charbon,  carried  off  twelve  mules  on  one  plantation." 

Murrain. — It  is  to  be  regretted  that  a  more  accurate  knowledge  of  cat- 
tle diseases  does  uot  exist  among  the  farmers  of  the  country.  The  use 
of  the  words  "murrain,"  "dry  murrain,"  "bloody  murrain,"  and  "dis- 
temper," is  common  in  the  reports,  aud  other  meaningless  terms  are  ap- 
plied to  diseases  having  a  great  diversity  of  symptoms. 

Among  all  the  diseases  named,  perhaps  starvation,  with  its  various 
aliases,  as  "general  debility,"  "hollow-horn,"  " horu-ail,"  or  "hollow- 
belly,"  is  productive  of  greater  loss  than  any  other.  Neglect,  exposure, 
insufficient  or  irregular  feeding,  and  no  feeding  whatever,  are  prolific 
causes  of  weakness,  disease,  prostration,  and  death. 

DISEASES  OF  HORSES. 

Diseases  among  horses  have  not  been  unusually  prevalent  or  fatal. 
Comparatively  few  cases  are  reported'  from  northern  latitudes..  The 
most  frequent  mention  is  qjadeof  "  blind  staggers,"  which  has  prevailed 
in  Berks  County,  Pennsylvania,  Calvert  and  Queen  Anne's,  in  Mary- 
land ;  Sampson,  Tyrrell,  Duplin,  Hertford,  and  Orange,  North  Carolina; 
Bartow,  Richmond,  and  Walker,  Georgia;  Calhoun  and  Etowah,  Ala- 
bama; Uvalde,  Rusk,  and  lied  River, Texas;  Beuton,  Arkansas;  Sevier, 
Meigs,  Coffee,  Monroe,  Jefferson,  Robertsou,  and  Knox,  Tennessee; 
Butler,  Cedar,  Newton,  and  Taney,  Missouri.  Lung  fever  is  noticed  in 
Indiana  County,  Pennsylvania,  in  the  lumbering  region,  and  in  Beaver 
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and  Montgomery ;  in  Gloucester,  New  Jersey,  with  more  than  usual 
fatality;  in  Kent,  Maryland,  of  a  mild  type:  in  Trincess  Anne,  Virgi- 
nia ;  Cass,  Missouri,  a  few  cases ;  Geauga  ana  Medina,  Ohio ;  Cass  and 
Tuscola,  Michigan ;  and  Steams,  Minnesota.  In  Fulton  County,  New 
York,  a  catarrhal  affection,  accompanied  by  croup,  resulted  in  death  in 
a  few  cases.  Glanders  is  less  knowu  than  formerly ;  a  few  cases  are 
reported  in  Nelson,  Montgomery,  Patrick,  and  Fauquier,  Virginia ;  in 
Meriwether,  Georgia ;  in  Hardin,  Texas,  it  has  been  worse  than  ever 
before ;  and  in  Noble,  Ohio,  a  few  cases  are  returned.  In  several  coun- 
ties in  Texas  something  like  scours,  in  an  epidemic  form,  has  been  fatal. 
It  is  stated  that  opium  and  camphor,  administered  early,  is  a  very  effi- 
cient remedy.  Three  per  cent,  of  the  horses  in  Prairie  County,  Arkan- 
sas, have  yielded  to  the  insect  pest — the  buffalo  guat.  In  Pike  Comity, 
Illinois,  an  unknown  disease,  which  has  been  fatal  in  some  cases,  has 
for  its  symptoms  stiffness  of  limbs,  sore  mouth,  and  swollen  tongue. 
Many  horses  in  Williamson  County,  Illinois,  are  afflicted  with  blindness. 
"Distemper"  is  reported  in  many  p  aces,  and  isolated  cases  of  tetanus 
or  lock-jaw,  yellow  water,  colic,  and  other  forms  of  disease  are  reported. 
The  following  extracts  further  illustrate  this  subject: 

Hampden,  Mom.— A  number  of  homes  hive  died  in  one  stable  in  Chicopee.  Symp- 
toms :  first,  low  of  appeti  to,,  which  returns  in  a  few  days ;  bunches  an  large  qs  walnuts 
come  out  on  different,  parte  of  the  body,  aud  break  and  discharge  imtrid  matter;  less 
sweU  ;  in  three  or  four  days  there  is  a  discharge  at  the  uose  similar  to  that  from  the 
sore*.  Fatal  in  five  to  seven  days.  No  cases  of  recovery.  The  disease  was  introduced 
by  a  home  from  Canada. 

WoMkingtttt,  /Vi?*.— Distemper  exists  to  some  extent ;  also  a  malady  called  the  "  throat 
disease,"  or  the  "  head  disease ; "  six  deaths  occurred  from  it.  Horses  when  attacked 
refuse  food  or  drink  until  half  starved  ;  when  the  throat  was  much  swollen,  eyes  dull 
anil  heavy,  head  drooping;  if  forced  to  move,  holding  it  in  one  position  with  nose  up 
and  forward,  as  if  it  pained  them  to  move  the  head  ;  they  would  then  eat  nothing  but 
choice  food,  swallowing  with  difficulty.  Various  horse  liuiinents  were  used ;  many 
cure*  were  effected. 

Lhxidridg*,  Went  Ta.— 8ome  unknown  disease.  Symptoms:  swelling  of  the  jaws  and 
bead,  which  terminates  in  running  sores;  the  animal  refuses  to  eat,  loses  flesh  rapidly, 
and  mhm)  dirt*;  no  known  remedy. 

fTUkiMAoHy  AOms. — A  disease  called  "distemper,"  very  contagious,  malignant,  and 
fatal,  has  prevailed  for  three  months  in  a  part  of  this  and  Amite  County,  and  adja- 
cent parts  of  Louisiana.  A  difficulty  in  drinking,  swelling  over  the  nasal  canal,  aud 
discharges  from  the  nostrils  are  among  its  symptoms.  A  remedy  is  found  in  bathing 
the  tuition*  with  kerosene  till  thee  open,  with  £«mm1  care  and  feed. 

Bet,  Ttaa*. — A  kind  of  farcy  has  proved  «|uite  futal.  It  commences  under  the  jaw 
and  spreads  over  the  entire  body,  accoui|>auied  with  slow  fever.  The  loiu  distemper 
isnuite  prevalent  among  horses  ou  the  nrairies.     It  is  contagious  between  the  sexes. 

VidontL,  7kr<M.— Several  cases  of  a  disease  which  commenced  with  a  swelling  of 
the  brail,  juirticularly  about  the  lips;  considerable  secretion  of  water  fr*m  the  eyes; 
wasting  or  the  flesh  ;  no  eruptious  of  the  skin.  Of  six  eases,  three  proved  fatal,  after 
lingering  six  to  eight  mouths,  losing  the  hair  from  their  maues  and  tails  several  months 
before  death. 

IVttlmmxon,  Texas, — For  the  past  three  or  four  years,  in  this  and  adjoining  counties, 
at  leas}  one-half  of  the  colts  have  died  before  two  years  old.  I  know  of  uo  uame  or 
remedy  Tor  the  disease.  It  runs  through  the  young  stock  in  the  fall,  aud  what  it 
does  not  then  kill  generally  die  in  the  winter.  They  become  stiff  in  the  legs,  and 
walk  with  difficulty.  Many  of  them  sweU  about  the  bead  aud  breast,  until  the  swell- 
ing breaks  and  discharges  bloody  water.  At  such  times  flies  are  apt  to  blow  the  sores, 
and  if  uot  attended  to  in  season  the  screw-worm  will  kill  the  animal.  Calomel  is  the 
beat  remedy  I  have  used  to  destroy  these  worms ;  one  or  two  applications  to  tho  wound 
will  generally  suffice.  Horses,  cattle,  sheep,  dogs,  and,  in  factual]  animals,  are  liable 
to  be  destroyed  by  this  |>est  in  the  fall  season.  When  wouuded,  from  any  cause,  the 
AW**  noon  find  the  fresh  blood,  and  deposit  germs  of  myriads  of  worms,  which,  in  a 
few  days,  are  full  grown  aud  about  half  an  inch  loug.  This  is  a  critical  time  with  the 
stuck* raiser,  for  if  uot  attended  to  early  the  evil  is  much  more  difficult  to  cure. 

/>«*«,  fFfr.— Lost  fall  the  indueuza  took  off  a  great  many  colts  in  some  localities. 
In  one  neighborhood  about  thirty  died.  They  were  pastured  ou  the  common,  where 
tbfire  is  plenty  of  unimproved  land,  and  it  was  supposed  by  some  that  tho  disease 
Qflgtamtod  trow  the  drinking  of  stagnant  water  in  a  lake  in  the  vicinity. 
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Waushara,  Wis. — There  bas  been  a  disease  among  horses,  from  which  quite  a  number 
have  died.  The  horse's  throat  seems  to  swell  and  close  up  the  passage.  It  is  a  new 
thing  for  this  county,  and  no  one  knows  how  to  treat  it  successfully. 

Napa,  Cal. — Dr.  Lockwood  reports  a  disease  as  follows :  "  A  disease,  familiarly 
called  the  *  crazy  disorder/  has  prevailed  to  some  extent  among  common  stock  horses, 
coming  from  the  southern  counties  of  this  State,  where  it  has  existed  for  some  years. 
It  is  characterized  by  a  low  state  of  the  system,  induced  by  poor  feed.  Bead  symptoms 
are  predominant ;  animals  attacked  often  die,  and  probably  none  ever  recover  their  nor- 
mal condition.  One  so  diseased  is  worthless ;  will  not  repay  further  care.  Mr.  N. 
Coombs  has  lost  fifty  head  this  winter,  exclusively  among  his  inferior  stock."  The 
horses  referred  to  are  what  we  here  call  Spanish  horses,  and  are  usually  left  in  large 
bands,  without  special  feed  or  care,  like  the  wild  horse  of  Mexico. 

DISEASES  OF  SHEEP. 

Diseases  of  sheep  are  less  general  than  for  two  or  three  years  past, 
mortality  and  the  slaughtering-bouse  (in  former  years)  having  reduced 
the  numbers  of  the  weak  and  diseased  victims  of  neglect.  Foot-rot  is 
still  the  most  prolific  source  of  loss,  most  abundant  in  Ohio,  severe  in 
portions  of  Michigan,  and  found  to  some  extent  in  other  Western  and 
in  the  Middle  States,  with  very  few  cases  in  New  England  and  the 
South,  and  none  in  the  Territories  and  Pacific  States.  Scab  is  most 
general  in  Texas,  is  reported  in  several  counties  in  Missouri,  and  is 
occasionally  found  in  all  sections  east  of  the  Mississippi,  though  few 
cases  are  reported  in  the  Atlantic  States  east  and  south  of  New  York. 
Bot  has  occasioned  some  Joss  in  Alabama  and  Mississippi.  "Grub 
in  the  head  "  has  been  reported  in  very  few  counties.  A  Georgia  cor- 
respondent (Dooley  County)  reports  5  per  cent,  loss  from  "a  new  disease, 
the  sore  nose."  It  is  a  frequent  report  that  there  is  no  disease  among 
sheep  that  are  well  fed  and  properly  treated.  Cruel  neglect  and  reck- 
less disregard  of  the  comfort  and  health  of  flocks  account  for  nearly  all 
the  losses  reported.  In  Montgomery  County,  Maryland,  native  sbeep 
have  been  healthy;  of  1,200  Meiinos  brought  from  Ohio  here  fully  three- 
fourths  have  died.  In  Marion,  South  Carolina*  lambs  dropped  last 
spring  became  unhealthy,  and  one-third  have  diea.  In  Caldwell,  North 
Carolina,  when  kept  in  pasture  of  small  area  several  successive  years, 
they  become  aflected  with  rot  iu  many  cases.  In  Washington,  Pennsyl- 
vania, three-fifths  of  the  sheep  have  foot-rot.  The  ravages  of  dogs  are 
perhaps  more  injurious  to  sheep  husbandry  than  any  disease  named  above. 
The  returns  are  full  of  evidence  on  this  point.  The  counties  in  North  Caro- 
lina that  report  the  dog  disease  equal  in  number  those  which  name  ail- 
ments of  sheep.  In  Virginia  "dogs  are  more  destructive  than  all  diseases." 
In  Marshall  County,  Alabama,  the  loss  is  30  per  cent,  from  "starved  dogs." 
In  Georgia  it  is  stated  that  "the  dog  is  the  worst  disease  afflicting  flocks," 
and  that  "  few  farmers  raise  sheep  on  account  of  dogs." 

DISEASES  OP  SWINE. 

The  diseases  among  swine,  however  various,  are  popularly  referred  to 
"hog  cholera,"  as  a  rule.  Whenever  symptoms  are  detailed  in  the 
returns,  they  are  given  as  aids  in  determining  the  character  of  the  mal- 
ady. The  losses  reported  are  less  this  spring  than  usual,  indicating  far 
greater  sounduess  of  health  than  in  some  former  years.  There  is  still 
more  of  disease  and  death  among  swine  than  iu  any  other  class  of  farm 
animals,  and  probably  less  is  accurately  known  of  the  character  of  the 
maladies  afflicting  the  species.  Having  superior  care  and  better  feed  iu 
the  Middle  and  Eastern  States,  there  is  comparatively  little  loss  reported 
in  those  sections.  In  York  Country7,  Maine,  some  cases  of  disease  have 
been  reported  among  improved  breeds.  The  preventive  practice  of  feeding 
a  tablespoonful  of  spirits  of  turpentine  iu  milk  to  a  hog  over  six  months 
obtains  in  Chautauqua,  New  York.    Some  loss  is  mentioned  in  Columbia 
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County.  Stock  hogs  from  Indiana  have  sickened  in  York,  Pennsyl- 
vania, and  30  per  cent,  of  that  class  have  died.  Abortion  has  prevailed 
in  Dauphin,  attributed  to  over  feeding  with  unground  corn.  Two 
hundred  and  fifty  pigs  under  six  months  old  have  died  in  Washington, 
the  remedies,  applied  being  salt  and  alkaline  substances ;  and  some 
fatality  is  reported  in  Cumberland,  Perry,  Indiana,  Beaver,  Union, 
Pulton,  and  Berks.  In  Montgomery,  Maryland,  one-half  to  three-fourths 
of  the  hogs  in  certain  neighborhoods  have  died.  The  loss  in  Howard 
is  estimated  at  three  thousand,  and  slight  losses  have  occurred  in 
Baltimore  and  Kent.  In  portions  of  Gloucester,  Virginia,  disease 
has  nearly  swept  away  the  race  of  swine;  in  a  portion  of  Clark  70  to.  80 
per  cent  have  died ;  loss  25  per  cent:  in  Fairfax ;  some  unknown  disease 
has  carried  off  numbers  in  Princess  Anne,  and  losses  have  occurred  in 
Albemarle,  Roanoke,  Pulaski,  Northampton,  Cumberland,  Nelson,  Lee, 
Prince  William,  Highland,  Lancaster,  Surry,  Smyth,  and  Patrick.  A 
considerable  amount  ot  mortality  is  reported  from  North  Carolina ;  a 
loss  of  50  per  cent,  is  declared  in  Wautauga  County ;  from  50  to  75  per 
cent,  in  certain  stocks  in  Currituck;  40  per  cent,  in  portions  of 
Chowan ;  large  numbers  from  a  new  disease,  "of  a  lung-fever  type,"  in 
Gaston ;  20  per  cent,  of  the  fattening  swine  in  Haywood  ;  33  per  cent. 
in  Rowan ;  25  per  cent,  in  Davie ;  20  per  cent,  in  Lincoln ;  30  per  cent,  in 
Greene;  nine  out  of  every  ten  attacked  in  Yadkin ;  20  per  cent.,  mostly 
near  fruit  distilleries,  in  Stanley ;  33  per  cent  in  Alexandria ;  and  smaller 
losses  in  Sampson,  Union,. Surry,  Tyrrell,  Duplin,  Rockingham,  Jackson, 
Macon,  Caldwell,  Rutherford,  Wilkes,  Hertford,  Burke,  and  Orange. 
Great  fatality,  involving  three-fourths  of  the  entire  stock  of  Newberry, 
South  Caroliua,  is  reported,  and  small  losses  are  mentioned  in  Spartan- 
burgh  and  Lexington,  in  the  same  State.  Georgia  has  suffered  little  loss ; 
50  per  cent,  is  reported  in  Clinch,  30  in  Morgan,  and  small  losses  in  Bartow, 
McDuffie,  Lumpkin*  Jackson,  Harris,  Catoosa,  Floyd,  Butts,  Forsyth, 
Towns,  Pike,  Walker,  Clay,  Milton,  Clayton,  Putnam,  Newton,  Pulaski, 
White,  Franklin,  and  Heard.  Our  correspondent  in  Dallas,  Alabama, 
lost  forty-four  out  of  fifty-six  old  hogs ;  pigs  were  not  so  generally  at- 
tacked. In  Lawrence  a  loss  of  25  per  cent,  is  returned,  but  the  mor- 
tality was  reported  slight  in  Tallapoosa,  Marshall,  DeKalb,  Calhoun, 
Clarke,  Jefferson,  and  Etowah.  Very  little  disease  among  swine  is 
reported  in  Mississippi ;  a  few  cases  have  occurred  in  the  following 
counties:  Attala,  Kemper,  Neshoba,  Pike,  Amite,  Tippah,  Yalabusha, 
Yazoo,  La  Fayette,  Winston,  and  Carroll.  In  Gonzales,  Texas,  a 
disease,  assumed  to  be  "  an  affection  of  the  lungs,"  carried  off  most 
of  the  pigs  and  a  few  hogs.  The  fattest  were  first  to  fall;  of  a 
litter  of  pigs,  fat  and  apparently  healthy  at  night,  half  would  sometimes 
be  found  dead  in  the  morning.  In  Upshur,  a  loss  of  one-tenth  of  the 
pigs  is  attributed  to  carelessness  in  permitting  them  to  eat  ad  libitum 
freshly -ground  cotton-seed.  A  few  losses  appear  in  Austin,  Collins, 
Harris,  and  De  Witt.  There  is  scarcely  a  live  pig  in  Benton  County, 
Arkansas,  the  result  of  a  cough  and  wasting  away.  A  loss  of  20  per 
cent,  is  returned  from  Newton  County.  Large  losses  occurred  in  Clarke, 
attributed  to  4i  too  much  cotton,  and  want  of  coru."  One-third  of  the 
stock  in  Jackson  County  died,  generally  in  full  flesh.  Losses  are  also 
reported  in  Johnson,  Montgomery,  Pulaski,  Sebastian,  and  Washington. 
Less  mortality  than  usual  has  occurred  in  Tennessee,  very  few  counties 
reporting  heavy  losses,  among  which  are  Humphreys,  GO  per  cent. ;  Smith, 
50  per  cent,  of  all  hogs  since  November ;  and  Greene,  40  per  cent. ; 
smaller  losses  appear  in  Sumner,  Sevier,  Meigs,  Williams,  Giles,  Weak- 
ley, Campbell,  Coffee,  Sullivan,  Montgomery,  Monroe,   Henry,  Jef- 
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ferson,  Johnson,  ^Robertson,  Hardiman,  and  Hickman.  In  Morgan, 
West  Virginia,  half  of  the  pigs  and  one-flfth  of  the  fattening  hogs 
died  last  fall,  and  the  disease  is  commencing  its  Tavages  this  spring. 
Losses  are  also  reported  in  Berkeley,  Brooke,  Cabell,  Fayette,  Jef- 
fersou,  Tyler  and  Wayne.  In  Anderson,  Kentucky,  the  loss  is 
estimated*  at  five  hundred  head ;  in  Hardin,  33  per  cent,  and  the 
disease  still  spreading;  in  Bourbon,  $5,000;  in  Whitely,  50  per  cent.; 
very  heavy  in  Clarke :  while  in  Christian  the  loss  is  placed  at  25  per 
cent.,  20  per  cent,  in  Kenton  and  Laurel,  about  the  same  in  Graves,  aud 
less  in  Shelby,  Hopkins,  Scott,  and  Warren.  In  Clarke,  Missouri,  the 
loss  is  estimated  at  50  per  cent.,  "confined  principally  to  pigs  up  to  six 
months  old  ;"  "  many  deaths  from  insufficient  shelter,  but  all  attributed 
to  cholera,'1  is  written  from  Bates;  loss  one  thousand  head  in  Holt, 
three  hundred  and  seventy  five  in  Bates,  two  hundred  in  Pettis,  and 
small  percentages  of  loss  in  Benton,  Cass,  Dcnt,»Butler,  De  Kalb,  Mont- 
gomery, Marion,  Mercer,  and  Vernon.  Thirty-six  counties  in  Illinois 
report  losses  from  diseases  of  swine,  though  the  damage  is  compara- 
tively slight,  with  few  exceptions.  In  Washington  disease  has  more 
generally  prevailed,  and  has  been  attended  with  greater  loss  thau  for 
many  years;  losses  have  been  quite  heavy  in  portions  of  Sangamon; 
are  estimated  at  three  thousand  in  Cass ;  four  hundred  aud  fifty  head 
in  Clinton ;  25  per  cent  in  Scott :  20  per  cent,  in  White  and  McDo- 
nough;  15  per  cent,  in  Menard;  10  per  cent  in  Edwards,  "prevailing 
almost  exclusively  in  rolling  districts;1'  and  is  also  reported  in  Adams,* 
Crawford,  Champaign,  De  Kalb,  Franklin,  Pultou,  Grundy,  Hancock, 
Henderson,  Jersey,  Knox,  Lawrence,  Logan,  Mercer,  Marion.  Madison. 
Morgan,  Pope,  Pike,  Stephenson,  Stark,  Piatt,  Pulaski,  White,  ana 
Warren.  The  loss  from  hog  cholera  or  other  maladies  in  Indiana  is 
less  than  usual.  In  Union  County  "disease  has  entirely  disappeared" 
within  the  last  twelvemonths;  it  has  almost  disappeared  in  Rush;  is 
found  "only  in  the  vicinity  of  flouring  mills  and  distilleries "  in  Swit- 
zerland; "loss  small  compared  with  other  years*  in  Harrison;  Vanden- 
burgh  **  has  not  been  so  free  for  twelve  years;"  has  not  been  so  destruc- 
tive as  formerly  in  Marion,  "  though  one-fifth  pf  all  the  young  die ; n  since 
July  there  lias  been  less  complaint  in  Bartholomew  than  for  several 
years;  loss  in  Cass  has  been  two  hundred  head;  it  amounts  to  one-third 
of  the  young  in  Posey;  and  losses  have  occurred  in  Floyd,  Wabash, 
Howard,  Jefferson,  Martin,  Newton^  Pike,  Washington,  Carroll,  Ripley, 
Delaware,  Clinton,  Greene,  Parker,  Miami,  Scott,  Spencer,  Vermillion, 
Sullivan,  Gibson,  and  Ohio.  Ohio  appears  to  have  been  nearly  exempt 
from  hog  cholera;  at  a  distillery  in  Lucas  from  three  hundred  to  four 
hundred  head  died :  about  oue  fifth  of  the  swine  brought  iuto  Greene 
from  Indiana  for  rattening  have  been  attacked,  and  a  few  cases  are 
reported  in  Jefferson,  Holmes,  Warren,  Fairfield  and  Franklin.  The 
swine  of  Michigan  are  reported  healthy,  only  one  county,  Cass,  return- 
ing losses,  which  have  amouuted  to  one  or  two  hundred  in  a  locality. 
A  disease  of  the  throat  is  reported  in  Green  Couuty,  Wisconsin,  where 
it  has  prevailed  to  a  limited  extent.  Of  twenty  counties  reporting  in 
Minnesota,  Meeker  only  presents  evidences  of  disease,  in  which  forty 
pigs  were  lost,' "  caused  by  tilth  and  improper  food,  and  not  iVom  any 
cause  beyond  the  pen  in  which  they  were  confined."  Small  loss  is 
reported  in  Iowa ;  in  Louisa  County,  25  per  cent. ;  one  hundred  and 
fifty  head  in  Lucas ;  one  hundred  head  in  Clarke ;  and  in  Black  Hawk, 
Lee,  Wayne,  Fremont,  Dallas,  Jasper,  Tama,  Appanoose,  Madison,  and 
Bremer,  a  few  cases  are  mentioned.  Only  Nemaha  and  Cass,  in  Ne- 
braska, report  losses,  and  Leavenworth,  in  Kansas. 


REPORT  OP  THE   STATISTICIAN. 


4 


S 


8 


i 
i 


1 

V 

s 
I 


ft 
e 


£ 

3 

Mm 

1 

■w 

t 
* 


ae 
j 


< 


3 

K 

O 


> 


-     W 


* 


P 

< 


i 

-A 


EtHssfKiesssjHssgssttisisHsssgsgsg 

mmmmmmimumimmim 

«fr  W       CO  C*  HHWhSnm       ri  rH« 


o 
o 

s 

3 


888S5SS3?£33S58fi338&8£5S$£S33!B£S3SSS33 


883£3iS3£S8SS§88§§?8S8°SgS88: 


« 


c.  ?.  *r  S  5J 


Hasisissssgissigssissssss 

K'gffigffgtf*$R£ft£5&tf&il'£8g&s*£ 

eCsfe*     !-?«*«•»£     jf2f^*r<d"'**     **<$o£ofr+  crti-T    i-T        « 


88S8*838S88S£8S38£32888;323::£3©g£ 
SS8£B§:Sg??82$;SS$gS2$8aS28g58SS88£S 


§§§§i§i§§§gg§§i§^s§i§i§§ii§ii§i 


o 

ID 

t-- 


5 


o 

a 


M 

>  ft 


mmmzmmmmmmmmmz 

mmmmmimmmmmmtm 

to        *h         ©iho         »-n-i     **     »-(         th^hci     ot  ro  r*  *•  m  et  o*     *r»*     *-• 


•■    i 


889$28383889«&S839aft8968SI?8$8&522S8838 
88&8S888S8'8Z8S83S83S8gSS£88£££££s:888S88 


r- 

8 


^i§§ii§ii§§iii§iis§§§§ii§ 


0*J 


rfotTo 


s 

Tf 

o 

00 


CO 


•2^  * 


5eqi 


s 

3 


83 


48 


AGRICULTURAL  REPORT. 


■8 
J 

•+3 

a 
o 

4 


s 


V 


2 


•  *> 
»•* 

o 
is 


ft 


3 

| 

8 


«0 


t 

o 


I 

a 


© 

9 

I 


ft 


o 

P 


s 

p 


p 


ST© 

•  13 

«4 


I 


otto 
5*5* 


!£S 


SnoSI«oo5oeoo2«oor»en«v)»5i9i:>««oiv 


3 


Hi 


:§: 


:8! 


6 5  3 3  8~€g g g  * | g  S S IS i ill i 


>ovonanbHi«ft  ^»  ©  ©  «*  t- 
r    i-Tofefofef  « 


•888g: 


t©< 

'SJ1 


i«©©t"©i 
i  9i  CD  0E>  00  ©  ( 


:&82 


—---_-       ...      -  „  i « io -v © ^ © etf of « ^! tfco« 2fgo©»se©» ©©t^eo Q1 

ft  «^rt  rt  w+  flf  09  «h  <s>  ©  ©»  rt  •-*  ©^^o©©©^oa»GQ^r--4fapQr-»-*-*c>o-*©oi 


•h         i-Tofcfo«*co"©*©"of    « 


©         -<r 


P3883S3&S£8£SSS3t:8333S2S33a8g38S838S58 

«  w  ctnco^eo-^eoeoeootf-ifHf-ii-ifHoioti-iotrHetoif-ii-if^noiotoii-ioicictf-i^co 


:§88! 

©oo< 


S: 


TWO  SfH»*       r^»00«-Cl       < 

©f      r* 


Wl5* 


«< 


r<»  ^n  «-*  fifes'©  if »o  w  <©  ©  ©T< 


f-r«-TcCV«i-r   t-t 


CO  «-l 


=.-*55©gpr-f»?«r' 


'*"•«*-< 


i^  ©V  Wi 


©A«©©r>^r«<N©OofH(*©35o^alQ9©r*©( 

tfTcoa'af    iri'atf'aFjcr  ,e^©*^*«iff»H  VVcCKcf^^*QD^^<OQeo"«"iftift<o"»H<»^     «o* 


g&58;89S3g8a885SS3g3S88383&g3;;s83g33888 


it-«©  ©i 


n*« 


:9: 


»©■ 


JISS8 


:888: 


i; 


5 


S 


ff 


8 


« 


8 

©~ 


K 


* 


«.3 


ail 

°  *  9  ^  S^-S  ^fe^ 


s 

•c 

«S  ® 


•c  3 


o 
H 


REPORT  OF  THE  STATISTICIAN. 


49 


LIVE-STOCK  MAKKETS. 


NEW  YORK. 


The  live-stock  trade  of  New  York  has  grown  into  mammoth  propor- 
tions, having  mnch  more  than  doubled  within  the  last  ten  years.  The 
soarces  of  supply  have  also  greatly  changed.  Ten  years  ago  the  mar- 
ket was  chiefly  supplied  by  New  York  and  neighboring  States ;  now,  as 
for  as  cattle  are  concerned,  New  York  ranks  fifth  in  point  of  production. 
The  West  furnishes  the  great  bulk  of  all  descriptions  of  live  stock. 

In  1860  there  were  received  in  this  market,  226,933  cattle ;  5,749  cows; 
32,368  calves ;  512,366  sheep ;  559,421  hogs— total,  1,386,837.  In  1868, 
293,101  cattle;  5,382  cows;  82,935  calves;  1,400,623  sheep;  976,511 
hogs— total,  2,758,552.  In  1869,  325,761  cattle ;  4,836  cows ;  93,984 
calves ;  1,479,563  sheep ;  901,308  hogs— total,  2,805,452. 

The  receipts  during  the  year  1870  were  as  follows : 

Cattle 356,026    Sheep 1,463,878 

Cowb 5,050    Hogs 889,625 

Calyes 116,457 

Total 2,831,036 

Weekly  average :  Cattle,  6,847 ;  cows,  97 ;  calves,  2,240 ;  sheep,  28,151 ; 
hogs,  17,108 ;  all  kinds,  54,443.  The  sources  of  cattle  supply  were  as 
follows: 


minois 205,255 

Texas 39,652 

Kentucky ,-..  29,130 

Ohio... 24,888 

New  York 16,825 

Indiana 12,307 

MuBouri 11,268 

Canada 4,960 

Michigan 4,929 


Virginia 2,758 

Iowa , 1,735 

NewJeraey 691 

Pennsylvania 591 

Kansas 586 

Connecticut - 255 

Nebraska 129 

Massachusetts 67 


Western  cattle,  except  Texas,  bought  in  the  Chicago  market  are  cred- 
ited to  Illinois,  and  include  large  numbers  raised  in  Iowa,  Indiana,  and 
Wisconsin. 

Hie  falling  off  in  the  number  of  hogs  is  attributed  to  the  increased 
number  of  dressed  hogs  shipped  in  the  winter  from  the  West. 

The  following  is  a  statement  of  prices  at  the  end  of  the  first  market 
week  in  each  month : 


Month. 


January... 
February. 
March... 

April 

May 

June 

July 

Angnst... 
September 
October... 
November 
Dooexnbcr . 


BEEVES. 


Good  to  prime. 


$0  16 
15 
15J 
16 
16* 
161 
15* 
IS 
15 
15 
14 


to  |0  18 
to 


to 
to 
to 
to 
to 
to 
to 
to 
to 
to 


\n 

17 
17j 
18 
17 

16* 
10.} 
16J 
16 
16 


Common  to  fair. 


$0  10  to  $0  14 
13} 


10  to 

12  to 

13  to 
13  to 
13  to 

9  to 
8  to 
to 
to 
to 
to 


\n 

15£ 
16 
13 
13 
13 

m 

12 
13* 


Average 


to  15 
14* 
14J 
15* 
16 
16* 
15* 
14* 
14 
13* 
13 
13 


Sheep. 


10 


5  to  |0 
5  to 
5*  to 
6*  to 
6*  to 
4}  to 
4  to 
4*  to 
4  to 
4*  to 
4  to 
32  to 


8 

7* 

8 

9* 

7* 

?* 

6* 

6* 

6* 

6 

6* 
6 


Hogs. 


to  10 

9* 
9 

9* 
9* 

9* 

9 

9* 

9* 

?! 

7 


to  10  10* 

to  10 

to  9J 

to  9* 

to  10 

to  5)1 

to  Of 

to  9* 

to  10 

to  9* 

to  7* 

to  7* 


4A 


50 


AGRICULTURAL  REPORT. 


The  receipts  of  beef  and  hog  products  for  1870,  as  compared  with 
1869,  were : 

1870. 

Beef,  packages 127,298 

Pork,  barrels 123,290 

Cut  meats,  packages 98,2(52 

Lard,  nackagoa , 93,523 

Lard,  kegs.. 24,9b9 


1869. 
82,191 
94,552 
*3,971 
75,527 
15,981 


BALTIMORE. 


The  receipts  of  cattle  in  the  Baltimore  market  for  1870  reach  89,021 
head,  against  91,000  in  1869;  75,891  in  1868,  aud  55,713  iu  1867.  Less 
than  one-half  were  taken  for  local  consumption,  the  larger  portion  hav- 
ing been  purchased  for  shipment  to  other  points.  The  receipts  of  live 
hogs  for  the  year  are  estimated  at  300,000.  The  number  taken  by 
packers  and  butchers  has  not  been  ascertained. 

The.prices  of  cattle  on  the  1st  of  each  mouth,  in  1870,  were  as  follows : 


Month. 


January...* 

February 

llareh 

April 

May 

June 

July , 

.Aiignftt 

September 

Octotar 

Novrttuber s 

December 


Common. 


to  5 

to  4} 

to  5 

to  5  ' 

to  6 

to  5i 

to  6 

to  6 

to  6* 

to  6 

to  5 

31  to  42 


% 

4 

5 
5 

4i 

4* 
43 

a 


Good. 


7    to  8 

6)  to  8 

7}  to  8} 

to  9i 

to  l»l 

to  9* 

to  8* 

to  8 


U 
8 

7 
7 


Aver- 
age, 


7J  to  H 


5i 


to  7i 
to  7 
to  7 


H 
6 

St 

6 
6 
6 


The  following  were  the  prices  of  live  hogs  on  the  15th  of  each  month 
during  the  same  period : 


January 12$  to  13$ 

February 12    to  12 

March 11*  to  12} 

April 12ftol3$ 

May 12$  to  13$ 

Juno - 12*  to  13$ 


July 12$  to  13 

Angiist 13    to  13$ 

September 12|  to  13$ 

October 11$  to  12 

November 9$  to  10 

December 9   to  9$ 


SOUTHWESTERN  VIRGINIA  CATTLE  TRADE. 

The  following  facts  relative  to  the  cattle  trade  of  Southwestern  Vir- 
ginia, of  which  Lynchburg  is  one  of  the  priucipal  points  for  reshipment 
to  the  Norths  especially  to  Baltimore,  are  derived  from  the  Neics  of  the 
former  place.  The  total  value  of  the  trade  of  1869  was  $1,028,000.  In 
1870  the  shipments  from  Lynchburg,  via  the  Orange,  Alexandria  and 
Manassas  road,  were — carloads  of  beef  cattle,  485;  stock  cattle,  492 ; 
sheep,  91;  ho'gs,  21.  Total  number  of  beef  cattle,  9,700;  stock  cattle, 
12,300,  and  sheep,  8,190.  Value  of  bee^ cattle,  $945,750;  stock  cattle. 
$498,150;  sheep,  $24,570;  hogs,  $26,460 ;  total  value,  $1,494,930.  Add 
to  this  about  $250,000  worth  of  cattle  driven  to  the  Lynchburg  market. 
The  following  summary  is  given:  * 

Shipped  by  Orange  road $1,494,930 

Driven  direct  to  market 2C0, 000 

Bold  to  Lyuehburg  butchers 60,000 

Shipped  by  South  Side  road 150,000 


Total  valuo l,9r>4,930 


Increase  over  1869,  $926,930. 
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SAINT  LOUIS. 

Tbe  increase  in  the  cattle  trade  of  St.  Louis  over  former  years  is  very 
marked.  It  is  claipied  that  when  the  railroads  pointing  toward  the 
gre^t  cattle-producing  regions  of  Texas,  New  Mexico,  Arkansas,  and  the 
Indian  reserves,  are  completed,  they  will  make  SaintLoais  pre-eminent 
as  a  cattle-receiving  point.  With  present  transportation  facilities  the 
trade  has  almost  doubled  since  1869,  the  receipts  in  that  year  having 
been  134,576,  against  240,864  in  1870.  The  following  is  a  comparison  of 
the  receipts  and  exports  of  1869  and  1870 : 


Tear. 


1869. 

Receipts 

Exports 

1870. 

Receipts 

Exports 


Cattle. 


134,576 
50,487 


240.864 
129,323 


Hogs. 


342,854 
30,828 


228,920 
16,476 


Sheep. 


10,849 
12,410 


94,477 
96,629 


The  falling  off  in  the  receipts  of  bogs,  in  1870,  was  principally  due  to 
the  fact  that  the  packing  season  opened  thirty  days  later  than  usual 

The  following  is  the  range  of  prices  for  convenience,  those  of  the  first 
week  in  each  month  being  given : 


Month. 


Jan  nary... 
February.. 

Uanh 

April 

Jitne 

July 

Augtst 

8*ptrmber 
October  ... 
Korean  ber. 
December. 


Cattle,  per  pound. 


10  02*  to  |0  064, 
034  to       06i 


Sheep,  per  head. 


$1  25  to  *3  37* 
225  to   4  50 


Hogs,  per  pound. 


10  08   to$0  09* 
08  to      99 
08   to       09* 


04}  to 
034  to 
02  to 
021  to 
024  to 
Oil  to 
021  to 
02   to 


07  3-5 

08 

074 

07* 

07* 

06 

06* 

06* 


5 
5 
3 
3 
3 
2 
1 
2 


00  to 
00  to 
35  to 
87  to 
00  to 
75  to 
50  to 
40  to 


800 
800 


75 
00 
OS 
50 
50 
75 


06  to 
064  to 
06|  to 
07*  to 

•oejto 

07*  to 
06  to 
05*  to 


09 
09 


St 

09 

oof 


The  following  is  a  comparison  of  the  prices  of  hog  products  at  the 
periods  named,  as  prepared  by  the  Saint  Ldtiis  Journal  of  Commerce : 


Date. 

Hogs,  (grow.) 

• 
Moss  pork. 

Dried  salt  shoul- 
ders. 

Clear  sides. 

Lord  in  tierces. 

1868. 

December  1 

December  31 

,            1869. 

December! 

December  31 

1870. 

December  1 

December  31 

Cts.perlb. 
7    to    7f 
7*  to    9} 

9*  to  10* 
8*  to    8* 

5*  to    6* 
6    to    6J 

DolUperbbl 
22    to    23 
28    to    — 

.30    to    — 
28*  to    29 

19    to    19* 
19    to    19* 

Cts.perlb. 
9*  to    9* 
11    to  Hi 

12*  to  12* 
11*  to  11* 

7*  to    — 
6|  to    — 

ClM.perV). 
13*  to  13* 
14|  to  15 

16*  to  16* 
15    to  15* 

11    to  — 
10*  to  — 

Cts.perlb. 
13*  to  14 

16  to  17 

17  to  17* 
17    to  17* 

12    to  12* 

CHICAGO. 


The  largest  proportion  of  cattle  for  this  market  was  contributed  by 
Texas,  A  large  number  also  were  sent  forward  from  Kansas,  Nebraska, 
Colorado,  and  Wyoming.  Many  of  the  latter,  however,  were  of  the 
Texas  breed,  fattened  upon  the  plains  of  Kansas  and  the  Territories. 
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The  receipts  of  hogs  wete  mainly  from  Illinois,  Missouri,  Wisconsin, 
and  Iowa,  the  latter  State  furnishing  the  largest  number.  The  total 
receipts  of  all  descriptions  of  live  stock  were  largely  in  excess  of  those 
of  1869.  The  increase  is  thus  stated :  Cattle,  l^p,862  5  hogs,  31,282 ; 
sheep,  9,783 ;  horses,  2,013. 

The  following  is  a  comparison  of  the  receipts  and  exports  of  1870 
compared  with  those  of  1869 : 


Yoar. 


1869. 

Receipts 

Exports 

1870. 

Receipts 

Exports 


Cattlo. 

Hogs. 

403,102 
204, 717 

532,964 
391,709 

1, 661, 869 
1, 086, 305 

1,693,158 
924,453 

Sheep. 


340,072 
108,690 


349,855 
116, 711 


Average  monthly  prices  per  100  pounds  for  the  year  1870. 


Months. 

Cattle. 

Hogs. 

Sheep. 

$3  74  to*7  67J 

3  77  to, 7  81* 

4  10  to  7  68 
4  55   to  8  52 
4  20   to  8  75 
3  70  to  9  03 
3  63  to  9  07 
3  67  to  8  81 
3  34|  to  7  65 
3  14*  to  7  34  J 
8  96  to  7  37* 
285  to  730 

18  50  to  $9  93 
8  52  to  9  40 
8  21   to  8  96 
8  42  to  9  22 
8  42  to  9  12 
822  to  8  89 

8  60   to  9  28 

9  213  to  9  92 
8  45  to  9  06 
7  47   to  8  08 
6  15  to  7  24 
588  to  6  28 

$3  00  to  550 
3  00  to  5  25 

4  50  to  7  37* 

ADiil 

3  28   to  7  45 

Mav 

4  25  to  7  60 

2  70   to  5  40 

2  25  to  4  00 

fi  40  to  4  25 

2  50  to   4  00 

2  35  to  4  05 

2  70  to   4  00 

2  75  to  4  27* 

The  average  prices  per  100  pounds  for  the  year  1869  were :  Cattle, 
$3  79  to  $7  72;  hogs,  $8  93|  to  $10  25 J;  sheep  $2  58£  to  $5  40^. 
The  value  of  the  live  stock  received  during  the  year  1870  is  estimated 
at  $67,000,000. 

Since  the  opening  of  the  Union  Stock  Yards,  December,  1865,  the 
receipts  and  exports  have  been  as  follows : 


Cattle 

Hogs '. 

Sheep 


Beceipts. 


1,983,398 
7,738,057 
1,351,110 


Exports. 


1,297,686 

3,592,751 

432,757 


Showing  an  excess  of  receipts  of  685,715  cattle,  4,145,306  hogs,  and 
918,353  sheep. 


WOOL  PBODUCTION  AND  CONSUMPTION. 


The  aggregate  importation  of  woolens  in  each  of  the  past  five  decades, 
ending  in  the  years  named,  is  as  follows : 

1830.  1840.  1850.  1860.  1870. 

Aggregate §86, 182, 110  $129, 336, 258  $109, 023, 552  $282, 682, 830  $320, 340, 346 

Annual  average ...      8, 618, 21 1      12, 933, 625      10, 902, 355      28, 268, 283      32, 034, 034 

The  following  statement  gives  in  detail  the  quantity  and  value  of 
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wools  and  woolens  imported  in  the  past  ten  years,  as  well  as  the. quan- 
tity and  value  of  shoddy : 


Woolens. 

Wool.                            |                       Shoddy. 

Yean. 

Pounds. 

Value. 

Ceti  taper 
pound. 

Founds. 

Value. 

Cents  per 
pound. 

18C1 

$28,261,039 
14,834,394 
20.411.C25 
32, 139, 336 
20, 347, 563 
57, 115,  Ml 
45,  813, 212 
32,371,329 
34, 560, 324 
34,435,623 

36,000,000 
43,571.026 
73,897,807 
90, 396, 104 
43. 858, 154 
.  67, 917, 031 
36, 318. 299 
24, 124. 803 
39. 275, 926 
49, 230, 199 

$4, 961, 326 
6, 994, 606 
12, 553, 931 
15, 923, 991 
7, 728,  383 
9,381,083 
5, 915, 178 
3,792.659 
5,600,958 
6,  743, 350 

ia7 

16 

16.9 

17.6 

17.6 

13.8 

16 

15.7 

14.2 

13.6 

1882 

6, 291, 077 

7. 867. m 

8, 133, 391 

4,863,064 

7. 147. 108 

5,220.296 

556.414 

832,283 

512,792 

•442,376 

581,234 

621,514 

410,395 

589,490 

518,479 

49,649 

68,103 

55,009 

7 

18S3 

7.3 

1864 

7.6 

1865 

n 

1866 

1867 

9.9 

1868.... 

8.9 

1869 

8.1 

1870 

10.7 

Total 

320, 340, 346 

504,539,349 

79, 595,  405 

41, 424, 026 

3,336,249 

Avenge. ... 

32,034,034  |      50,458,934 

7, 959, 546 

15.7 

4, 142, 402 

333,624 

8 

The  following  is  a  statement  of  the  importations  of  the  fiscal  year 
ending  June  30,  1871 : 


Wool lbe.. 

Shoddy lbe.. 

Cloths  and  cassimeres 

Shawls 

Blankets 

Carpets 

Dress  goods 

Hosiery,  shirts,  and  drawers 

Other  manufactures 


Total  value 

Varae  of  wool  and  shoddy. 


Value  of  woolens. 


Quantity. 


1871. 


68,058,028 
1,277,495 


4,  775, 705 
72,  361, 713 


1870. 


49,230,199 
512,792 


3,729,904 
61, 362, 034 


Value. 


1871. 


|9, 780, 443 

87,667 

10,  902, 761 

2, 160, 037 

28,050 

4, 691, 260 

18, 586, 874 

538,770 

6, 844, 420 


53,620,282 
9,868,110 


43,  752, 172 


1870. 


$6,743,350 

55.609 

7, 671, 013 

1,867.874 

21,953 

3,940,707 

15,447.960 

441,598 

5,043,955 


41,234,018 
6,798,959 


34,435,059 


An  increase  both  in  quantity  and  value  thus  appears — 18,827,829  pounds, 
and  $3,037,093.  The  average  price  is  advanced  from  13.6  cents  to  14.3 
cents  (gold)  per  pound.  There  is  also  an  increase  in  the  value  of  wool- 
ens imported  of  $9,317,113,  or  27  per  cent.  The  principal  portion  of 
this  increase  has  been  in  cloths  and  carpets.  It  will  be  seen  that  the 
importation  of  wools  equals  that  of  1865-'66,  and  is  not  exceeded  by 
that  of  any  year  since  1863->64. 

PRODUCTION  OF  OTHER  COUNTRIES. 

The  European  production  of  wool,  according  to  accepted  estimates,  is 
about  equal  to  that  of  the  other  divisions  of  the  globe.  German  esti- 
mates, quoted  in  the  report  on  wools  of  the  Paris  Exposition  Commis- 
sion, make  the  production  in  Europe  827,000,000,  of  which  Great  Britain 
yields  260,000,000,  Germany  200,000,000,  France  123,000,000,  European 
Russia  125,000,000,  and  Spain,  Italy,  and  Portugal  together  119,000,000 ; 
in  Asia  470,000,000;  in  the  entire  world,  1,610,000,000.  Since  that  date 
the  production  in  Australia  has  increased.  Great  Britain  presents  the 
largest  market  for  wool,  and  the  increase  in  the  supply  is  indicated  by 
the  increase  in  importation.  In  1820  Great  Britaiu  imported  less  than 
10,000,000  pounds;  in  ten  years  more  her  importation  was  32,000,000;  in 
1&40  it  had  increased  to  49,000,000;  to  74,000,000  in  1850;  to  133,000,000 
m  1859;  and  to  255,000,000  in  1869.  Thus  the  increase  of  imported 
*oob  has  been  122,000,000  in  ten  years  in  Great  Britain,  a  quantity 
nearly  equal  to  the  present  clip  of  the  United  States.  Australia  in  1840 
contributed  less  than  10,000,000,  but  sent  39,000,000  in  1850,  53,000,000 
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in  1859,  and  158,000,000  in  1809,  an  advance  in  ten  years  of  105,000,000, 
about  200  per  cent.  The  receipts  from  South  Africa,  which  were  14,000,000 
in  1 859,  had  become  34,000,000  in  18G9.  The  receipts  from  Australia  were 
175,081,427  pounds  in  1870,  and  the  total  importation  for  the  same  year 
was  259,361,963  pounds. 

The  following  statement  shows  the  sources  of  this  supply  a-ud  the 
quantity  obtained  from  each  country  in  the  past  three  years : 


From  Europe 

Prom  South  Africa . . . 

From  India 

From  Australia 

From  other  countries. 


Total 


i86a 


Pounds. 
22,26^637 
33,  993,  572 
17. 602.  44-J 
155,  745, 199 
19.  320. 004 


250,928,854 


1609. 


Pounds. 
25. 199,  401 
34,  307,  *m 
18,  7%,  578 
158,  477, 960 
18,  379.  522 


1870. 


Pounds. 
23. 0HC.  039 
32.  765. 271 
11,  143, 148 
175.081.427 
10, 666. 078 


255, 161, 343     259, 361, 963 


The  number  of  sheep  in  the  British  Colonial  Possessions  in  1868,  as 
officially  rei>orted,  was  57,734,589,  distributed  as  follows:  ]New  South 
Wales,  13,909,574;  Victoria,  9,532,811;  South  Australia,  4,477,445; 
West  Australia,  599,756;  Queensland,  8,921,784;  Tasmania,  1,742,914; 
jSTew  Zealand,  8,409,919;  Mauritius,  18,057 ;  Natal,  286,264;  Cape  of 
Good  Hope,  9,836,065. 


COTTON  CONSUMPTION. 

The  manufacture  of  cotton  in  this  country  is  slowly  increasing.  In 
October,  1870,  according  to  the  estimate  of  the  National  Association  of 
Cotton  Manufacturers,  which  was  based  upon  actual  returns  from  a 
large  proportion  of  the  mills,  there  were  in  operation  847  mills,  running 
7,114,000  spindles  and  consuming  881,564  bales  of  cotton  of  466  pounds 
each,  iu  the  year  closing  at  that  date— an  increase  of  3  mills,  350,443 
spindles,  and  7,310  bales.  Of  these  mills  738  were  in  the  North,  with 
6,851.779  spindles,  consuming  748,153  balesg  and  in  the  South  109  mills, 
runmug  262,221  spindles,  and  using  69,067  bales,  the  remainder  being 
used  in  woolen  mills  for  upholstering,  &c.  Thus  28  per  cent  of  the  crop 
of  1869  was  consumed  in  this  country.  In  1860  the  consumption  of  the 
United  States  was  about  one-fifth  of  the  crop. 

In  1820  the  proportion  of  cotton  imports  of  Great  Britain  furnished 
by  the  United  States  was  fifty-two  per  cent. ;  in  1830,  seventy-two;  in 
1840,  seventy -seven ;  in  1850,  sixty-seven;  in  1860,  eighty  j  and  in  1870, 
after  reduction  to  a  trifling  percentage  during  the  late  war,  it  has  reached 
fifty-four  per  cent.,  with  a  certainty  that  the  importation  of  1871, 
from  the  great  crop  of  1870,  will  nearly  restore  the  old  proportion. 

A  parliamentary  report  makes  the  following  statement  of  the  number 
of  spindles  in  the  United  Kingdom  in  September,  1870,  in  comparison 
with  the  numbers  reported  at  former  dates : 

1856.  1861.  1870. 

England  and  Wales 25,819,000  28,352,000  36,023,120 

Scotlaud 2,041,000  1,915,000  1,210,847 

Ireland 151,000  120,000  125,320 

Total  in  United  Kingdom 28,011,000        30,387,000        37,359,29a 

,g  ■  ■ 

At  35  pounds  of  cotton  to  the  spindle,  the  amount  annually  consumed 
cannot,  for  several  years,  exceed  1,300,000,000  pounds,  or  less  thau  three 
millions  of  American  bales,  and  has  actually  been  much  less  than  that 
With*  the  present  supply  of  India  and  other  foreign  cotton,  the  United 
States  cannot  expect  to  furnish  much  more  than  two  millions  of  bateatp 
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Great  Britain  for  several  years  to  come,  and  not  more  than  three  millions 
to  all  foreign  countries  together,  so  that  a  crop  like  that  of  1870,  with  the 
supplies  from  other  countries,  will  give  a  surplus  of  half  a  million  bales 
until  the  spindles  of  the  world  shall  have  been  materially  increased. 

The  following  statement  shows  the  status  of  British  importations  for 
the  years  named : 


United  States 

Braril 

Mediterranean 

BriUab  East  Indies. 
British  West  Indies 
Other  countries 


Total. . 


1850. 


Pounds. 

493,  153.  119 

30,299.982 

18, 931, 414 

118, 872,  742 

228.913 

2,090,698 


663, 576, 861 


1860. 


Pounds. 

1,115.890,608 

17, 286,  864 

44. 0.16. 6.8 

204.  141,  168 

1, 050,  784 

8,532.720 


1, 390, 938,  752 


1870. 


Pounds. 
716, 245, 040 
63,691,680 
153, 228, 320 
341, 599,  776 


61,606.832 


1, 336, 371, 648 


Jhe  increase  of  ten  years,  through  earnest  and  persistent  efforts  of 
Europeau  cotton  supply  association,  in  India,  Egypt,  and  Brazil,  has 
been  less  than  that  made  in  the  United  States  in  the  single  year  of  1870 
over  the  previous  crop.  It  is  evident  that  no  stimulation  of  produc- 
tion elsewhere* will  destroy  our  foreign  market  for  cotton,  and  manifest, 
to  the  most  superficial  observer,  that  as  the  manufacture  increases  in 
this  country,  and  the  proportion  for  export  diminishes,  the  more  indis- 
pensable to  foreign  manufacturers  will  be  that  surplus.  The  quality  of 
our  cotton,  its  indubitable  superiority  to  that  of  India,  will  make  it  a 
necessity  to  Europeans,  who  would  compete  with  the  manufactures  of 
the  Uuited  States  in  the  markets  of  the  world.  It  is  evidently  the  des- 
tiny of  *iiifc  country  to  take  a  large  share  in  the  business  of  supplying 
the  world  with  manufactured  cotton,  a  result  to  which  the  quality  ot 
the  staple  and  the  inventive  genius  and  skill  of  Americans  will  largely 
coutribute.  The  quautity  of  cotton  exported  from  this  country  in  the  last 
eleven  years,  (fiscal  years  ending  June  30,)  both  upland  and  sea  island, 
with  ihe  value  of  the  same,  is  presented  in  the  following  statement: 


• 

Year. 

UPLAND. 

fBA  ISLAND. 

Quantity. 

Value. 

Quantity. 

Value. 

1861 

Pounds. 

301, 345, 778 

4.998,121 

10, 857. 239 

11, 860,  390 

6,276,582 

643,288,356 

654,731,274 

779.  765, 318 

641,  542, 677 

954,148.843 

1,459,715,036 

$34, 051, 483* 
1,180,  113* 
6,652,405* 
9,768,071 
5. 424, 370 
274,960,453 
197,115,582 
149, 797, 399 
160, 258, 160 
224, 121,  191 
216,889,570 

Cents. 
10.1 

Pounds. 
G.  170.  321 

1862 

23.  8  1              66,  443 
61.  2                527  747 

la© 

1864 

82.5 
86.6 
42.5 
30.1 
19.2 
24.9 

sa  4 

14.8 

132,521 
330,584 
7, 284,  473 
6,  742,  314 
4, 998, 315 
2, 785, 244 
6,309,780 
3,212,948 

$127,783 

1885 

296.179 

1356 

6,  424.  770 

1*7 

4, 354, 841 

1888 

3,023,334 

ISO 

2.374,892 

ltf» 

2,906.433 

1«1 

L,  437, 539 

*  Including  sea  island. 

The  largest  returns  for  a  single  year's  exportation  ever  made  were 
those  for  the  year  ending  June  30, 1860,  a  portion  of  the  cotton  having 
been  produced  in  1865,  and  the  remainder  brought  forth  from  the  hidden 
stores  of  previous  years,  all  realizing  an  average  of  42.5  cents  per  pound. 
The  export  of  1870,  mainly  the  crop  of  1869,  yielded  $224,121,191,  at 
23.4  cents  per  pound. 

The  export  of  the  fiscal  year  ending  June  30,  1871,  amounted  to 
1,459,715,036  pounds,  and  realized  $216,889,570.  Thus  the  expprt  of 
3,132,650  bales  (of  466  pounds)  which  furnished  a  surplus  above  the 
requirements  of  consumption,  brought  $7,231,621  less  than  2,047,527 
bales  which  were  needed-  for  current  use  by  the  mills  of  Europe. 
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MAEKET  PKICES  OF  FABM 


Prices  of  certain  products  of  1870  in  some  of  the  principal  cities.    The 


Products. 


NEW  TOBK. 

Flour,  superfine,  State 

western . 

extra,  weslcrn 

Wheat,  spring 

winter,  red   and 
amber, western  . 

Corn,  western,  mixed 

yellow 

Oats,  western 

Ohio  and  State 
Hay,  shipping  qualities 

prime 

Por  1c,  mess 

prime  mess 

Beef,  plain  mess 

extra  mess 

Lard,  prime,  tierce 

Batter,  western 

State,  dairy 

Cheese,  dairy 

factory 

Cotton,  low  middling 

middling  to  good 
middling 
Tobacco,  sound  lugs 

common,  leaf . . 
medium,  leaf.. 
Wool,  combing  fleece 
extza  pulled 
Texas  common,  un 
washed 

CHICAGO. 

Floor,  white  winter  extra 
choice 
red  winter,  extra, 
spring  extra,  good 

to  choice 
superfine 
Wheat,  No.  1  spring 
No.  2  spring 
No.  3  spring 

Corn,  No.  S 

rejected 
Oats,  No. 2.... 
rejected 
Hay,tlmot  hy,  pressed,  (on 

track) , 

prairie,  pressed,  (on 

track) 

Pork,  mess 

Lard 

"Butter,  choice 

lair  to  good 
Wool,  unwashed,  fine. ... 
unwashed,  coarse, 
tub 

CINCINNATI. 

Flour,  family 

extra 

superfine 
Wheat,  No.  1  white 

No.  2  white 

No.  1  red 

No.  2  red 

Corn,  No.  1 

No.  2 

Oats,  No.  1. 

No.2\ 

Hay,  common 

loose  pressed 

Pork,  moss 

Lard 

Butter,  choice  Ohio 


to  59 
to  57 
to  13  00 
to  22  00 
to  29  25 


10*  to 
27   to 


19*1 
30 


BEPORT  OF  THE  STATISTICIAN. 
PRODUCTS  FOB  1870. 

quotations  are  given,  as  nearly  as  practicable,  at  the  first  of  each  month. 
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June. 


1473  to  $4  85 

475  to    485 

500  to    515 

118  to    128 


130 

105 

-106 

00 

66 

1603. 

18  00 

99  69. 

2600 

1100 

1600 


to 
to 
to 
to 
to 


134 

109| 

111 

61 

68 


July. 


August 


1510  to  $5  30 

510  to    5  30 

5  40  to    5  70 

106  to    130 


to 
to 
to 
to 
to 
14}  to 
10  to 
SO  to 
8  to 
10  to 
21}  to 

»t  to 
8|  to 

3  to 
to 


22  00 

29  87 

96  50 

15  0C 

18  Of 

14 

25 

30 

It 

23> 


15 
18 

129 
25 
11 
16 


13  to 
97  to 
00  to 
60  to 
67*  to 
00.... 


145 

105 

105 

63 

69 


4 


00  to 
00  to 
75  to 
00  to 
00  to 
14}  to 
16  to 
24  to 
8  to 
10  to 
194  to 

20*  to 
7*  to 
8*  to 
9}to 


23  00 
29  25 
26  00 
15  00 
18  50 

1«* 
28 
32 
14 

14} 
20* 

23} 
10 
10} 
11} 


$5  30 
530 
615 
105 

152 
95 

108 

55 

64 

17  00 


to  |5  95 
to  5  95 
to  625 
to    124 


September. 


October. 


to 
to 
to 
to 
to 
to  18 


55 
00 
09 
56 
66 
00 


• 
$510 
5  10 
5  45 
111 


to!545 
to  540 
to  565 
to   125 


38  to  1 
84  to 

90 

50  to 


44  t 

85* 


30  25 


39. 


22*  to      29 


..      39 


7  75 


26  to      30 


S75 
5  50 


to 
to 


7  59 
6  50 


500  to 
375  to 
101*  to 
97  to 
85  to 
« J  to 
74  to 
47}to 
39)  to 


550    4 

3  85    4 

1  03    1 

99 

86 
84 
76 

31 


IS  00  to  13  00 

»W  to  10  00  |0  00 
*00  to 29  50  N  00 

tttto  1M 

21  to  23 

W  to  20 

*  to  27 

*  to  28 
44  to  55 


3  50  to  15  00 


535  to  550 
4  90  to  510 
460  to    470 


114.... 

112.... 

»  to 


91 


874  to   6 
75  to   6 

14 

04*  to  1 
05  to 
79  to 
72}  to 
43  to 
43  to 


25 
00 


09} 

96 

84 

73 

52*| 

44 


toll  00 
to  29  50 


15*to 
22  to 


18 
24 
25 
45 


to 
to 
to 
to 


15} 

24 

20 

26 

27 

53 


5  50 
5  25 
4  75 
140 
1  38 
I  15 
112 
83 


to  5  75 
to  540 
to  500 


12  00 
16  00 
16 
20 
24 
8 
10 
19 


to  30 
...31 
to  16 
to  19 


to 
to 
to 
to 
to 
to 


20  to 
9  to 
10}  to 
11  to 
55  to 
37  to 


50 
00 
00 
00 

17} 

28 

33 

14 

144 

19* 

90* 
10 

10* 

"J 

60 

42 


17 
18 
27 
30 
12 
16 


18   to       21 


700  to 
600  to 


825 
6  75 


00  to 
75  to 
30  to 
23  to 
10  to 
83  J  to 
764  to 
43  to 
39  to 


50 

00 

32 

30 

12* 

85* 

78 

45 

40 


14  00  to  15  50 

11  00  to  14  00 
125  00  to  26  00 


14}  to 

23  to 
18  to 

24  to 
27  to 
45  to 


to  116 
to  113 
to      85 


57  to      58 

54  to      55 

£00  to  13  00 

1600  to  23 00 

S»69  to  29 75 


15}to 
26  to 


58 
55 
1900 

woo 

■2975 


19| 


15}  to 
20  to 


to  56 
to  13  00 
to  20  00 
to  30  00 
19} 
22 


660 
635 
5  75 
150 
140 
133 
128 
90 


to 
to 
to 
to 
to 
to 
to 


20 
28 
30 
50 


700 
660 
600 
155 
145 
135 
130 


50 

45 

14  00 

19  00 

30  00 

16 

25 


to   55 


to  15  00  12  00 
to  24  00  17  00 
to  30  50  27  50 
to  20}  15 
to   27  I  28 


51  to 

00  to  18 

00  to  25 

87  to  28 

00  to31 

00  to  16 

00  to  19 

16  to 

20  to 

24  to 

5  to 

5  to 
18}  to 

195  to 

8  to 

9  to 
10  to 
55  to 
37  to 


52 

57 

00 

00 

25 

00 

00 

00 

17} 

28 

38 

13 

14 

19| 

20§ 

4 

60 
42 


24 
21 
12 
16 


23  to   26 


650  to  825 
6  00  to  6  75 


550  to 
425  to 
110  to 
99}  to 
90  to 
64}  to 
62  to 
37}  to 
34}  to 


25 

50 

10i 

09 

03 

66 

62} 

38 

35} 


15  00  to  16  00 


10  00 
123  00 


to  13  00 
to  25  00 


14}  to 
24  to 


18 
24 
27 
45 


550 
5  25 
450 
125. 
120 
1  15 
112 
79 


to 
to 
to 
to 


16 

26 
20 
28 
30 
50 


to  575 
to  550 
to  475 


to 
to 


125 
116 


to      80 


to  14  00 
to  21  00 
to  28  00 
to   19} 
to  30 


14  85 

4  85 
520 
105 


to  |5  00 
to  500 
to  585 
to  130 


27  to  132 
85  to      87 


51   to      63 


20. 


62  to  24  75 
50  to  23  50 
00  to  15  50 
00  to  18  50 
14}  to  16} 
20  to 

to 

to 

to 


24 
5 
5 

16. 


30 
42 
13 
15 


16}... 

7}  to 

8*  to 

9J  to 

55  to 

37  to 


8 
9 

»} 
60 

42 


23  to      26 


525  to  750 
4  75  to  5  50 


500 
325 


05 
04 
82 
63 


to 

to 
to 
to 
to 
to 


59}  to 

36*  to 

34  to 


5  50 
3  75 
105} 
105} 
96 
63} 
60} 
37 
35 


15  00  to  16  00 

10  50  toll  50 
125  00 

14  to      15 

24  to 

16  to 

24  to 

29  to 

45  to 


26 

18 


50 


75  to  600 
50  to  575 
75  to  500 
30  to  135 


18 
15 


12 
20 
24 


66  to   67 

43  to   45 

40  to   43 

00  to  14  00 

00  to  21 00 

50  to  24  75 
144  to   18} 

31  to  33 


November. 


15  30  to  $5  50 
5  30  to  5  50 
5  75  to  6  30 
114  to  132} 


41  to   42} 
22  to     254 


700 
4  75 

500 
400 
100 
97 
91 
52 
48 


to 
to 

to 
to 
to 
to 
to 
to 
to 


7  50 
600 

5  50 
450 


December. 


15  00  to  65  20 
500  to  520 
5  75  to  630 
1 18  to  1 37} 


43  to  146 
76  to      86 


to 
to 


63 
64 


to  26  00 
to  23  00 
to  23  00 
to  1500 
to  18  00 


to 
to 
to 
to 
to 


15}  to 


15}  to  171 

7  to  81 

Tito  91 

8}  to  10] 


40  to   43 
27  to  34 


5  73  to  7  25 


35}  to 
34  to 


074 

05} 

01 

56 

53 

35} 

34} 


16  00  to  17  00 

1100  to  12  00 
2200  to 24  50 

"} 

28  to   30 
20  to   25 

25  to   26 

26  to   27 
42  to   48 


5  75  to  600 
540  to  560 
4  75  to  500 
1  15  to  1 25 


1  12 
110 


15  00  to  16  00 


10  50 
18  50 


toll  00 
to  19  25 


11}  to 
27  to 


21 
25 

23 
45 


550 
5  25 
4  25 
120 


to 
to 
to 
to 


12 

30 
24 
26 
30 
50 


to  5  75 

to  550 

to  450 

to  133 


60 

39 

37 

12  00 

17  00 

KM  50 


to  40 
to  39 
to  1400 
to  22  00 
to  25  00 


15}  to 
33  to 


18} 
35 


1  17 

116 

50 


to  119 
to""  "si" 


42 

37 

12  00 

20  00 

19  00 

12 

28 


to   44 

to  39 
to  14  00 
to  24  00 
to  19  25 
to  16| 
to   30 
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MARKET  PBICES  OF  FAEM 

Prices  of  certain  prodwcU  of  1870  in  some  of  the  principal  dim.    The 


Products. 


January. 


February. 


CixaxNATi—Cont'd. 

Butter,  fair  to  food 

Cheese,  choice  factory . . . 
western  reserve.. 

Cotton,  low  middling 

middling  

Tobacco,  common   lugs, 

W.  Virginia 

fillers,  Ohio... 

common  tugs, 

Kentucky . . 

Wool,  tub- wanned 

fleece- wasbed.man  • 

ofacturing , 

flee  c  e-wasbed, 

combing 

unwajibed,    manu- 

faeturing 

unwashed,  combing 

8T.  LOUIS.     . 

Floor,  spring 

winter 

family 

Wheat,  choico  red 

choice  white 

spring.  No.  t  — 
Oats,  nixed,  in  sacks. ... 

Corn,  white,  in  sacks 

yellow,  in  sacks — 
mixed,  in  sacks  — 

Hay.  choice 

prime 

Cotton,  middling 

Wool,  tub- washed 

fleece-  washed 

unwashed ..'. 

Pork,  mess 

Lard  

Tobacco,  factory  lugs,  av- 
erage per  month . . . . 
common  leaf,  av- 
erage per  month  . . . 
medium  leaf,  av- 
erage per  month 

Butter,  choice 

medium 

Cheese,  factory 


1038  to#0  30  1035  to$0 

18   to       18}      18    to 

17   to      17|      164  to 

23}  to       23|      23}  to 

24    to       24}      24}  to 


10   to 
10   to 


12 
14 


11    to       12} 
45   to       50 


40  to 

45  to 

28  to 

35  to 


00  to 

00  to 

75  to 

25  to 

25  to 

95  to 

51  to 

80  to 


43 
50 

31 

40 


425 

430 

550 

135 

145 

98 

53 

85 


10  to 

10  to 

11}  to 

45  to 

48  to 

45  to 

28  to 


* 

27 

18* 

17* 

23} 

24} 

12 
14 

12} 
50 

43 

50 

30 


1025  tot>027 
17  to  18 
16   to       16} 

21 

22 


17 
16 


26 


NBW  OKLBANS. 


Cotton,  ordinary 

middling 

Pork,  mess 

Flour,  superfine 

higher  grades 

Corn,  white 

yellow 

mixed 

Oate 

Hay,  prime 

choice  

Lard,  tierce,  (extremes  for 

mouth) 

Lard,  keg,  (extremes  for 

month) 

Butter,  western,    (range 

for  mouth)  — 

northern,  (range 

for  month)  — 

Cheese,  (range  tor  month). 

Tobacco,  common  to  good 

luirs 

medium  leaf  — 


75  to 
50.... 
00  to 
23.... 
40  to 
35  to 
30  to 
53.... 
16    to 


83 
16  50 


50 
40 
34 


17 


8 


65 
00 


900 


21}  to 
24}  to 
3000    ... 
530 


22} 
24} 


r*75 


1 


to 
to 


550 
850 


10} 

10? 
64 

26  00 

27  50 


to 
to 
to 
to 


16}  to 

17|  to 

17   to 

16   to 
17}  to 


107} 
72 

34  00 

35  00 

181 

20 

22 

34 
23 


375 
4  15 

700 

1  15 

Uft) 

90 

52 

79 

75 

74 

19  00 

15  00 

22 

40 

35 

30 

27  00 

16 

490 

775 

880 


to  425 

to  490 

to  7  50 

to  130 

to  140 

to  96 


to 
to 
to 

to 


54 

87 
77 
77 


to  17  00 


March. 


April. 


10  to 

10  to 

11}  to 

50  to 

45  to 

45  to 

31  to 


11 
14 

in 

52 
48 
50 
32 


to  50 
to  40 
to  34 
to  27  50 
to       17 


21}  to 
24}  to 
12950    to 

5  70 

605 

120 

120 


to 
to 


22} 
24} 

30  00 
575 
850 


73 
28  00 


to 
to 


3000  to 

16  to 

18  to 

15  to 

15   to 
15}  to 


75 

35  00 

36  00 

16} 
18} 


32 
22 


10 
15 
0J 
16 
18 
85 
49 
77 
76 
76 
17  50 
16  00 
21 
50 
33 
26 
27  00. 


te  420 

to  4  75 

to  7  73 

to  127 

to  127 

to  93 


to 
to 
to 
to 


51 

85 

7* 
77 


27  to  $0  30 
16}  to   17 
15  to   15} 
21 


4}  to 
4}  to 

6}  to 
50  to 

45  to 

45  to 

31  to 


6} 
5 

7 
52 

48 

50 

32 


May. 


$020  to  1028 
15}  to  16 
14  to   15 

20J 

21J 


4}  to 

7  l*i 
50  t> 

45  u. 

45  to 

31  to 


5 

9 
52 

48 

50 

32 


to  17  00 
to   21} 
to  53 
to   40 
to   33 


575 

835. 
900 


mto 

32}  to 

2900  to 

425  ... 

500 

95 
±05 


20 
82| 

2935 


3  40 

390 

700 

1  17 

120 

85 

52 

83 

83 

82 

15  50 

16  00 
21 
48 
33 
26 

27  00 
16 

580. 

810, 

9  10 


to 
to 
to 
to 


to  1 

to 

to 

to 

to 

to 


70 
5U 
75 
25 
45 
90 
53 
87 
84 
f3 


to  17 

to 

to 

to 

to 

to  27 


5J 

21} 

51 

40 

30 

25 


350 
4  00 
750 
125 
130 
90 
59 
00 
00 
00 
lb  50. 
17  50. 
20} 
45 
30 
21 
75 
104 


to 
to 
to 
to 
to 
to 
to 
to 
to 
to 


3  80 

4  50 
850 
150 
1  60 
102 

60 
I  06 
1  04 
102 


28 


to  27 
to  53 
to  40 
to  37 
to  29  25 
to       18 


7  2.-1 


17}  to 
«U  to 

[2825    to 


to 
to 


850 
100 


68  to 

2800  to 

2900  to 

14  to 
17  to 

15  to 

30  to 

15  to 


70 

37  00 

38  00 

16 

18| 

38 

41 
81 


12} 

65 

15 

15 

10 

61 

26  00 

27  00 


4 

4 
1 
1 
1 


to 
to 


18} 

22 

28  50 

420 

820 


to 
to 
to 


15   to 

18}  to 

15   to 

30   to 
15  to 

7   to 
9}  to 


62 

28  00 

29  00 

17 

19, 
3d 


17i 
2ii 
30  00 
440 
500 
1  45 
1  40 
1  35 
63 
34  00 
25  00 


t.» 


18} 


to 
to 
to 
to 


30  50 
485 
820 
150 


to 
to 
to 


43 
22 

8 
11 


16  to 

18}  to 

13   to 

25   to 
12   to 

7   to 
9}  to 


65 

26  50 

27  00 

17} 

19} 

30 

45 
33 

9 
11 
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PRODUCTS  FOR  1870. 


quotations  are  given7  as  nearly  as  practicable,  at  Hie  first  of  eadi  month. 


Jane. 


July. 


August 


10  15  to  |0 18 


IS  to 
ftOito 
21*  to 

44  to 
5*  to 

7*  to 
40   to 

35   to 

4 

40   to 


13 
911 

«i 

6 

8| 

43 

36 
45 


1015    to  £016 
10 


27 


to       35 


375 
390 
775 
ISO 
130 


to 
to 


to  8 
to  1 
to    1 


15 
SO 
50 
45 
50 


56 
103 

04 

00 

17  00 

14  50 

19 

35 

33 

90 

3000. 

16 

700. 

605. 

015. 


to 

to    1 

to 

to 

to  17 

to  16 

to 

to 

to 

to 


57 
10 
98 
97 
50 
50 
90 
46 
43 
32 


0   to 

18*... 
101... 


10  SO   to  |0  29 
13}  to       14 


4|  to 
G   to 

71  to 
40   to 

35   to 

40   to 


6 

9 
42 

36 

43 


J 


97 

31    to       33 


171 


425 

485 

750 

130 

130 

1  18 

59 

68 

78 

75 

16  50 

13  50 

18 

35 

33 

90 

{30  00 

16 

710 

8  75 

925. 


to 
to 
to 
to 
to 


460 
490 
850 
150 
100 


17  to 

„s3.to. 

550   to 

575   to 

100   to 

160... 

05... 

68  to 

950   to 

MOO  to 

15*  to 

lit  to 

fi  to 

30  to 
19  to 


18* 
22 

5  6% 

850 

110 


70 
25  00 
97  00 


to 

to 

to 

to 

to  17 

to  15 

to 

to 

to 

to 

to  30 

to 


54 
97 
85 
83 
00 
50 
19 
46 
42 
32 
25 
17* 


174  to 

18}  to 

44  to 
54  to 

8   to 
43   to 

39    to 

42   to 


September. 


64 

47 
42 
45 


27   to       31 
32   to       34 


§022  to $6 25 
13*  to      14 
10  to      124 
17? to      18 
18} to      19 


4  J  to 
5Jto 

74  to 
44  to 

40  to 

42  to 


61 

H 
47 

43 

45 


October. 


November. 


|$0  25  to $030  0025  tof033 
13  to      15  ,      14$  to      154 
11   to      134 


144 

15j 


30  to      31 
32  to      35 


425 
460 
750 
130 
140 


to 
to 
to 
to 
to 


500 
535 
825 
1  40 
155 


18 
16 


31 


42 
94 
83 
80 


14*  to 

19.... 
31  SO    to 

4-874  to 

5  00   to 

120 

1  10 

1  15 

69 

22  00 

93  00 


17} 

m 

38 

37 


to 


32  00 
500 
850 
125 


to 
to 
to 


72*1 

25  00 

26  00 


151  to 

18J  to 

96  to 

30   to 
10   to 

7   to 
9*  to 


174 

19il 

38 

36 
16 

94 
11 


40  to 
90  to 
80  to 
72   to 

00 

0J  to  17  00 
18  to  19 
35  to  45 
33  to 
22  to 
00... 
164  to 


40 
33 


18 


625 
840 


910.... 
26  to 
22  to 
14   to 


20 
25 
15 


."• 
132  00 

540 

600 

95 

90. 

80 

68 

23  50 

25  00 


to       124 
to       17J 
to  39  50 
to    550 
to    7  75 
to    100 


to  65 
to  70 
to  26  00 
to  28  00 


174  to 

18*  to 

24  to 

30  to 
9   to 

74  to 
10  to 


18 

19 

36 

37 
16 

»* 
11 


400 
425 
7  75 
125 
135 
100. 

38 

72. 

67. 

67. 
17  50 
16  00 

m 

36 
34 
19 
28  00 
16 


to 
to 
to 
to 
to 


500 
515 
875 
137 
150 


to      41 


to  18  50 
to  17  00 
to  18 
to  46 
to  41 
to  32 
to  28  50 
to      17$ 


44  to 
5*  to 

71  to 
45  to 

40  to 

42  to 


64 
64 

94 

48 

43 

i 

45 


30  to      31 
32  to      35 


360 

390 

700 

1  3) 

140 

102 

4*2 

64 

68 


I3jto 
15  to 

15}  to 

44  to 

54  to 

7  to 
45  to 

40  to 

48  to 


14 
154 

152 

64 

H 


1020  to$024 
15  to      151 
14   to      144 

14*   

154 


48 
43 
45 


30  to     31 
32  to      35 


to  425  (  4 

to  465  4 

to  800  6 

to   140  1 

to   150  1 

to   107  1 
to      43 
to     69 
to      69 


00  to  4 

00  to  4 

50  to  8 

30  to  1 

40  to  1 
00  to  1 

41  to 
70  to 


25 
10 
50 
40 
60 
10 
43 
71 


5  70 


800 


900   ... 
25  to 

18  to 


28 
20 


12* 


30  00....... 

525  to  535 
5  85  to  875 

90 

90 

60 

48 
2800 
3000 


to      54 


171  to 

19  to 

25  to 

25  to 
134  to 

74  to 
10  to 


184 

20 

32 

43 
17 

84 
104 


17  50 
15  50 
15 
40 
35 
20 
24  50 
15 

550 

790 


to  1600  19 
to  16  00  17 
to  16 
to  47 
to  41 
to  31 
to  25  00  25 
to   17| 


60 

00  to  20 
50  to  18 
141  to 
40  to 
35  to 
20  to 
50  to2C 
16  to 


00 
15 
48 
41 
31 
00 
174 


December. 


4  J  to 

6  to 

7  to 
45  to 

40  to 

42  to 


* 
* 


43 

45 


30  to     31 

31  to      32 


425 
400 
650 
1  35 
1  55 
106 
43 
55 
54 
52 
00  'SO  50 


to 
to 
to 
to 
to 
to 
to 
to 
to 
to 


925.... 
29  to 


520 
750 


31 


144  to     16 


925 

33 -to  35 
18  to  23 
154  to      161 


to      11*      12  to      13 
to      151'      151  to      15{ 
to  26  00  96  75  to  27  00 

I  500  to  5124 

5  70   to  825 

874 

90 

85 

50  to  53 
27  00  to28  00 
2900   


11 

15 
f25  75 

4  25   

4  40  to   800 

75   

75   ^ 

724 

50  to  58 
2500  to 25 50 
124  50  to  25  50 


4  75 
460 
850 
145 
160 
110 
434 
61 
59 
54 
to  21  00 
to  18  00 
to  14 
to  48 
to  41 
to  31 
to  19  50 
to     144 


17  50 
13 
40 
35 
20 

19  00 
12 

510 

759 


910 

33  to  34 
25  to  28 
15  to      161 


124  to 
15  to 


122  75 

490 

535 

70 

60 


164  to 

19  to 

38  to 

49  to 
15  to 

61  to 
9  to 


164 

30 

35 

45 
154 

84 
104 


17  to 

17  to 

30  to 

40  to 

15  to 

04  to 

8  to 


HI 

194 

35 

45 
16 

8 
104 


13* 
151 
to  94  00 
to  500 

to   825 
to      75 


S3 
29  00 
3100 


to     54 


131  to 
14  ... 
30  to 


14 


33 


40  to      45 
144  to     Ki 


54  to 
71  to 


8 
10 
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TMMIGBATIOK 


The  immigration  for  the  year  1870,  as  appears  by  the  official  record, 
amounted  to  356,303,  the  aggregate  of  the  foreign  passenger  list  being 
378,796,  of  whom  22,493  did  not  intend  to  remain  in  this  country.  The 
largest  number  of  passengers  from  any  one  country  was  91,779  from 
Germany.  Ireland  sent  75,544,  England  59,488,  Canada  51,278,  Norway 
12,356,  Sweden  12,009,  China  11,943,  Scotland  11,820.  The  number  from 
China  is  3,797  less  than  in  1869.    Japan  sent  48  in  1869  and  74  in  1870. 

The  occupations  of  more  than  half  of  these  immigrants  is  not  stated : 
1,854  males  and  278  females  are  credited  with  professional  callings,  180 
males  and  20  females  are  artists,  and  31,372  males  and  592  females  skilled 
artisans;  the  "miscellaneous  occupations  v  nnmber  136,058  males  and  9,724 
females ;  16,529  have  no  occupations ;  and  from  those  whose  occupation 
is  not  stated,  128,254  are  women,  leaving  but  62,342  males  unclassified. 

A  statement  of  the  total  immigration,  from  the  earliest  records  of 
our  national  history,  as  prepared  by  the  Bureau  of  Statistics  of  the 
Treasury  Department,  makes  the  grand  aggregate  7,806,865.  The 
decade  ending  in  1860  had  the  largest  immigration,  that  ending  in  1870 
an  influx  almost  equally  large,  and  the  entire  immigration  prior  to  1850 
was  only  a  little  larger  than  of  either  of  the  two  subsequent  decades. 
Great  Britain  sent  her  largest  contributions  in  the  decennial  period 
ending  in  I860,  and  nearly  as  -many  in  the  decade  ending  in  1850  as  in 
that  just  closed.  Among  the  countries  increasing  their  offerings  are 
British  America,  from  which  immigration  has  advanced  from  59,309  to 
167,349  5  Denmark,  from  3,749  to  17,885 ;  Belgium,  4,738  to  7,416 ;  Italy, 
7,012  to  12,796 ;  China,  from  41,397  to  68,059.  It  will  be  seen  that 
nearly  all  our  immigration  is  from  Northern  Europe,  very  little  coming 
from  Asia,  and  a  scarcely  appreciable  amount  coming  from  Africa  or 
South  America.  The  influx  during  the  past  two  years  has  not  been 
equal  in  volume,  the  "  net  emigration  "  of  the  first  two  years  failing  to 
reach  ninety  thousand  per  year,  nearly  doubling  that  figure  in  1863, 
still  increasing  from  that  date  to  1866,  when  it  was  314,840,  then  falling 
the  next  year  to  293,601,  and  in  1868  to  289,145,  rising  again  in  1869  to 
385,287,  (the  highest  figure  reached,)  and  in  1870  standing  at  356,303. 

The  census  of  1870  returns  5,566,546  persons  foreign-born  in  a  total 
population  of  38,555,983;  and  9,734,845  persons  having  both  father  and 
mother  foreign,  and  10,892,015  having  a  foreign  father.  Thus  nearly 
15  per  cent,  of  our  present  population  are  actual  immigrants,  and  25  per 
cent,  are  of  unmixed  foreign  parentage.  These  persons  are  mainly  workers, 
increasing  production  and  wealth  very  rapidly,  developing  resources 
that  must  long  remain  hidden  without  their  aid,  and  especially  service- 
able in  the  primitive  and  ruder  forms  of  labor  by  which  railroads  are 
built,  factories  manned,  mines  worked,  and  farm  products  grown. 

The  States  increasing  in  wealth  most  rapidly  are  those  which  have 
secured  the  largest  aid  from  this  source.  A  day  may  come  when  increase 
of  population  may  cease  to  add  to  the  wealth  of  a  State;  but  that  time 
is  far  distant  to  any  one  of  the  United  States.  In  New  York  more  than 
one- third  are  foreign-born,  more  than  half  of  foreign  parentage;  in  Mas- 
sachusetts, one-fourth  are  of  foreign  birth,  and  nearly  one-half  of  foreign 
parentage ;  in  Illinois  >and  Iowa  one-fifth  were  born  in  foreign  lands : 
in  Wisconsin  and  Minnesota  more  than  one-third  are  foreign-born,  and 
two- thirds  of  foreign  parentage;  and  in  Iowa  and  Kansas  one-eighth 
are  of  foreign  birth.  All  of  the  growing  States,  in  which  production 
and  improvement  are  peculiarly  noticeable,  owe  much  of  their  growth 
and  prosperity  to  the  settlement  and  labor  of  immigrants.    The  pro- 
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gressive  people  of  the  South  sefe  the  advantage  of  this  stream  of  immi- 
gration and  are  devisiug  means  tor  divert  a  portion  of  it  to  their  section. 
Hitherto  it  has  been  benefited  by  it  only  in  a  slight  degree.  The  eleven 
3tates  south  and  west  of  the  Potomac,  or  the  cotton  States,  have  only 
210,684  persons  of  foreign  birth  in  a  population  of  9,487,386,  or  23  per 
cent;  excluding  Louisiana  and  Texas,  but  one  per  cent. 

A  itatemcnt,  by  occupations,  of  the  number  of  passengers  arrived  in  the  United  States  for  the 

fifty-am  years  ended  December  31, 1870. 


Occupation. 


Laborers 

Farmers 

Mechanics,  not  specified. . . 

Merchants 

Servants 

Miners 

Mariners 

Clerks 

"Weavers  and  spinners.  — 

Physicians 

Seamstresses,      dress- 

makers,  and  milliners. 

Clergymen — 

Bakers 

Artiste 

Batchers 

Tailors 

Shoemakers 

Manufacturers 

Lawyers 

Masons 

Engineers 

Teachers 

Millers 

Painters - 

Printers...... 

Musicians 

Actors 

Hatters 

Other  occupations 

Occupations    not  stated, 

and  without  occupation. 


Prior  to 
1820. 


Total 

Deduct  citizens  of  the 
United  States . 


Aliens 


*250,000 


250,000 


250,000 


1820-'30. 


10,290 

15,005 

6,805 

19,434 

1,327 

341 

4,995 

8,882 

2,937 

805 

413 

415 
583 
139 
329 
983 
1,109 
1,175 
244 
793 
226 
275 
199 
232 
179 
140 
183 
137 
5,466 

101,442 


176,473 
24,649 


1831-'40. 


151,824 


53,169 

88,240 

56,582 

41,881 

2,571 

368 

8,004 

1,143 

6,600 

1,959 

1,672 
932 
569 
513 
432 

2,252 

1,196 
107 
461 

1,435 
311 
267 
189 
369 
472 
165 
87 
114 

4,004 

363,252 


640,086 
40,961 


599,125 


1841-'50. 


281,229 

256,880 

164,411 

46,388 

24,538 

1,735 

6,398 

1,065 

1,303 

2,116 

2,096 

1,559 

28 

1,223 

76 

65 

63 

1,833 

831 

24 

654 

832 

33 

8 

14 

236 

233 

1 

2,892 

969,411 


1,768,175 
54,924 


1,713,251 


1851-'60. 


527,639 

404, 712 

179,726 

124, 149 

21,058 

37,523 

10,087 

792 

717 

2,229 

1,065 

1,420 

92 

615 

108 

334 

336 

1,005 

1,140 

58 

825 

154 

210 

38 

40 

188 

85 

4 

13,844 

1,544,494 


2,874,687 
276,473 


2,598,214 


1861-TrO. 


526/199 

211,742 

163,994 

94,200 

91, 204 

92,214 

18,788 

16,128 

3,233 

3,244 

3,405 

3,117 

6,766 

3,069 

5,651 

4,786 

4,563 

1,400 

1,545 

4,682 

1,738 

2,109 

648 

1,464 

512 

612 

268 

102 

7,972 

1,572,938 


2,808,913 
317,462 


2,491,451 


Aggre- 
gate. 


1,398,516 

976, 579 

571, 513 

326,052 

140,698 

92,181 

48,272 

20,010 

14,790 

10,353 

8,651 
7,443 
8,038 
6,159 
6,596 
8,420 
8,037 
4,520 
4,221 
6,992 
3,754 
3,637 
1,279 
2,131 
1,217 
1,341 
856 
358 
34,178 

4,601,537 


8,518,334 
714,469 


7,803,865 


*  Estimated. 


A  statement,  by  countries,  of  the  number  of  alien  passengers  amoved  in  the  United  States  from 
foreign  countries,  from  the  commencement  of  the  Government  to  December  31, 1870. 


Countries. 


Soriand 

Ireland* 

Scotland 

Wales 

Great  Britain,  not  specified. 

Total  from  British  Isles. 

German^ 

Prussia 

Austria 

Sweden  and  Norway 

Denmark 

Bftn^nfl 

France.. ."..!..  *!.!."! 

Switzerland 


Prior  to 
1820. 


1820  to 
1830. 


15,837 
57,278 

3,180 
170 

5,362 


81,827 

7,583 

146 


94 

189 

1,127 

8,868 

3,257 

28 

2,616 

180 


1831  to 
1840. 


7,611 

198,233 

2,667 

185 

74, 495 


283,191 

148,204 

4,250 


1,201 

1,063 

1,412 

45,575 

4,821 

22 

2,125 

829 


1841  to 
1850. 


32,092 

733,434 

3,712 

1,261 

277,264 


1, 047, 763 

422,477 

12,149 


13,903 

539 

8,251 

77,262 

4.644 

5,074 

2,209 

550 


1851  to 
1860. 


247,125 

936,665 

38,331 

6,319 

109,653 


1, 338, 093 

907,780 

43,887 


20,931 

3,749 

10,789 

76,358 

25,011 

4,738 

9,298 

1,055 


1861  to 
1870. 


213,527 
774,883 

36,733 
4.500 

77,333 


1, 106, 976 

781,456 

40, 551 

9,398 

117, 799 

17,885 

9,539 

37,  749 

23,839 

7,416 

6,966 

2,081 


Aggre- 
gate. 


516, 192 

2, 700, 493 

84,623 

12,435 

544,107 


3, 857, 850 

2,267,500 

100,983 

9,398 

153,928 

23,425 

31, 118 

245,812 

61,572 

17,278 

23,214 

4,695 
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A  statement,  ty  countries,  of  ike  number  of  alien  passengers,  $c. — Continued. 


Countries. 

Prior  to 
1820. 

1820  to 
1830. 

1631  to 
1840. 

1841  to 

1850. 

1851  to 
1860. 

1861  to 
1870. 

Aggre- 
gate. 

Italv 

389 

32 

17 

1 

20 
89 

2,211 

7 

35 

35 

49 

277 

369 

1,590 

201 

79 

.  78 

16 

551 

105 

7.012 

1,790 

429 

5 

31 

457 

1, 164 

12,796 

73 

115 

8 

82 

2,671 

2,379 

488 

137 

68, 059 

259. 

81 

34 

4 

7 

86 

31 

11 

5 

191 

167,349 

2,386 

96 

55 

47 

41 

30 

10 

3 

10 

54 

1 

1,192 

4,240 

100 

98 

57 

5,205 

138 

76 

21 

15 

23,998 
*>  103 

Sardinia 

675 

127 

198 

4,045 
4,038 

488 

2i 
3 

7 
8 

59 
35 

83 
41,397 

307 

China 

109,503 
259 

India 

9 

39 

36 

43 

208 

34 

4 

7 
4 

14 

Asia,  not  specified... 

3 
o 

1 

1 

15 

27 

88 

Liberia 

8 
•    4 

5 

19 
5 

64 

20 

5 

Africa,  not  specified  ; 

in 

2,486 

4,818 

107 

36 

13,624 

6,599 

44 

47 

41,723 

3,271 

368 

186 

59,309 

3,078 

449 

470 

British  America 

284,491 

20.152 

1,064 

55 

"Mftiino       

, 

47 

Pern    

41 

Chili    

30 

10 

•  • 

3 

10 

Brazil 

54 

1 

South  America,  not  specified 
Culm 

542 

856 

3,579 

1,224 

7,393 

4,240 

100 

Hayti 

98 

» 

57 

West  Indies,  not  specified. . . . 

3,998 

•  2 

1 

79 

12,301 
3 
6 

13,528 

10,660 

104 

41 

45,693 
247 

Baud  wicb   Islands... 

28 

155 

100 

4 
6 

19 

.      1 

7 

Islands  of  Paciflc.not  specified . 

5 

3,643 

63 

43 

9 

16 

4 

4 

1 

57,260 

3 

5 

13 

29 

327 

2,873 

6,885 
63 

Captf  de  Verdes 

4 

70 

15 

52 

1 

6 

3 
3 
3 
1 

7 

189 

13 

8 

72 

24  jwMra ....-- 

323 

St.  Helena 

33 

CnTm»*y  islands ,..,,, 

271 

290 

4 

Icefand  

10 
25,911 

11 

Corsica    

250,000 

32,894 
2 
4 

69,801 
5 
4 

52,777 
2 
3 

488,643 
12 

Borbary  States 

11 

250,000 

.  151, 824 

599,125 

I,  713,  251 

2,  598, 214 

3,  491,  451 

7,803,865 

*  The  natives  of  Ireland  are  partly  estimated  on  the  basis  of  data  obtained  by  tho  commissioners  of 
emigration  of  New  York.  Tho  total  from  tho  British  Isles,  given  above,  is  from  official  retnrns  to  the 
Bureau  of  Statistics. 


AGRICULTURAL  EXPORTS. 

Statement  of  the  exports  of  agricultural  products  of  the  United  States,  with  tlteir  immediate 
manufactures,  for  the  year  ended  June  30,  1671,  furnished  by  Edward  Young,  Chief  oj 
Bureau  of  Statistics,  Treasury  Department. 


Articles. 


Animals,  living: 

Hogs .• mimoor.. 

Horned  cattle n urn bcr . . 

Horses number.. 

Mules number.. 

Sheep number. . 

All  other,  and  fowls number. . 

Total 


Quantity. 


8,770 

20,530 

1,186 

1,930 

45,465 


Vahie. 


161.390 
403,  491 
173.  273 
265,827 
86,888 
-23.  735 


1, 019,  604 
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Statement  of  agricultural  product*  exported  from  the  United  States,  8?c. — Continued. 


Articles. 


Quantity. 


Value. 


Animal  matter: 

Hides  and  skins  other  than  fur 

Pork  pounds.. I 

Hams  and  bacon , pounds..! 

Lard - pouuds. . j 

Lard  oil gallons..) 

Jfeat's-foot  and  other  animal  oils gallons . . ! 

B*e4*   , pounds.. 

Preserved  meats 

Tallow pounds.. 

Hair,  unmanufactured ,*....: 

Hair,  raanulaetured 

Batter  pounds . . 

Cheese pounds.. 

Eggs dozen.. 

Candles,  tallow  and  other pounds. . 

Soap,  perfumed 

Soap,  other pounds.. 

due  pounds . . 

Wax  '. pounds.. 

Leather  of  all  kinds  not  specified pounds. . 

Morocco,  and  other  fine 

Boot* and  sh<H*i pairs.. 

Saddlery  and  harness    

Manufactures  uot  specified 

"Wool pounds.. 

Wool,  manufactures  of,  not  specified 

JPnrs  and  furnkins    

B"neeand  bone  dust cwt.. 

Bone-black,  ivory-black,  Ac pounds.. 


39, 250, 750 
71,  446.  854 
80, 037.  297 
147,803 
80 
43, 880, 217 


33, 859, 317 


3, 965.  043 

63,698,867 

5,017 

2, 321,  950 


7,  786, 276 

81.110 

365,  195 

1,900,044 


301,216 


Total. 


25,195 


35, 572 
586,236 


BreadstnftV: 

Indian  corn bushels.. 

Indian-corn  meal barrels.. 

Wb*<at bushels.. 

WbtMt  floor barrels . . 

Rye      v bushels.. 

Bye  door barrels.. 

Barl*\v bushels.. 

Otb**r  small  grain  and  pulse bushels.. 

Bio*     • pounds.. 

Bread  and  biscuit pounds . . 

Macaroni,  vermicelli,  and  all  other* preparations  from  breadstuff* 


9, 

34, 
3, 


Total. 


Cotton: 

Unmanufactured,  Sea-Island pounds . . 

TJnnutntifactiired.  other .' pounds  .. 

Manufactures,  colored yards  .. 

Manufactures,  uncolored yards  .. 

Manufactures,  all  other % 


826,309 
212,641 
304, 906 
653.841 
49,  674 
6,250 
340,093 


13, 


445, 842 
801,624 


Total. 


3, 212,  988 
1,459,715,036 
5, 0H3,  923 
14,83^931 


Wood  and  manufactures  of  wood : 

Boards,  clapboards,  &c. M.  foot. 

Lath*,  palings,  pickets.  Sec •-  M  . . 

ShiugW M.. 

Box  sbi wks 

Other  shooks.  staves,  and  headings 

Hogsheads  and  barrels,  empty number.. 

Alt  otb**r  lumber 

Firvwood cords.. 

Hop.  boup,  and  other  poles 

Lops,  roast*.  «narH,  an<l  other  whole  timber 

TioiWr,  sawed  and  hewn  cubic  feet.. 

All  other  timber .-• 

Household  furniture 

AH  otu**r  manufactures  of 

Bark  for  tanning -r 


154,630 

2. 326 

23,254 


152,230 


8,090 


7, 115,  oo: 


Total. 


Ashes,  pot  and  pearl pounds.. 

Btwin  and  turpeutino barrels.. 

Tar  and  pitch    barrels.. 

Apples,  green  or  ripe  bushels  .. 

Apple*,  dried pounds.. 


Fruity  green,  ripe,  or  drie<l 


M7J,U54 

ail.  959 

32,  5- 1 

KU,993 

1, 150, 122 


$700,604 

4,302.320 

8,  126,  683 

10, 563.  020 

153,850 

137 

3,825,669 

208.362 

3, 025. 035 

301.095 

31, 679 

853,096 

8,752,990 

1,428 

348,366 

16.954 

576. 026 

12. 316 

113,070 

480,543 

18,690 

445.466 

798,182 

154, 514 

8,762 

237. 710 

1, 590, 193 

55,629 

25,980 


45,728,308 


♦7,  458, 997 

951.830 

45,  143.  424 

24, 093,  184 

44, 678 

34,135 

200,625 

357,  893 

22,  M2 

760.637 

252,704 


79, 320, 609 


♦1;  437,  539 

21C,  889.  570 

724.  841 

1.776.694 

1, 056, 601 


221,885,245 


$2, 764, 329 

6.896 

99,268 

KM,  813 

4,  822,  705 

202,561 

2 12.  474 

19,892 

731  2J9 

SM4,  682 

1,  309, 094 

136,  m 

1,  1!0,0JU 

781,  187 

90.  195 


12,795,829 


6 103, 249 

1,  600, 551 

93,  NK 

136.  ui»3 

79, 026 

138,  3j5 
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Statement  of  agricultural  products  exported  from  the  United  Statee,  ^c— Continued. 


Articles. 


Quantity. 


Value.       • 


Potatoes bushels, 

Onions busBels. 

Pickles  and  sauces 

Vegetables,  prepared  or  preserved 

Vegetables  not  specified , 

Clover-seed bushels 

Flaxseed bushels. 

Linseed-oil gallons 

Castor-oil gallons 

Essential  oils gallons 

Oilcake pounds 

Hemp,  unmanufactured cwt 

Hemp,  manufactured,  cables  and  cordage 

Hemp,  manufactured,  all  other. 


553,070 
56,953 


321,192 

282 

37,841 

700 


203,587,040 

573 

10,207 


Hops pounds .. 

Hay tons . . 

Ginseng pounds.. 

Salt bushels.. 

Beer,  ale,  porter,  and  cider,  in  bottles bottles.. 

Beer,  ale.  porter,  and  cider,  in  casks gallons.. 

Spirits  distilled  from  grain gallons . . 

Spirits  distilled  from  molasses gallons.. 

Spirits  distilled  from  other  materials gallons.. 

Spirits  of  turpentine gallons.. 

wine gallons.. 

Molasses gallons.. 

Vinegar gallons.. 

Sugar,  brown pounds.. 

Sugar,  refined pounds.. 

Candy  and  confectionery ?. 

Cigars M-. 

8nuff * pounds.. 

Tobacco,  manufactured 

Tobacco  leaf,  unmanufactured pounds.. 


3, 273, 653 

4,581 

114, 221 

120,156 

1,570 

105,213 

47,660 

726,975 

5,518 

2,453,554 

19, 217 

2,794,829 

35,244 

43,800 

3, 797, 278 


Total. 


1,433 
18,724 


215,667,604 


$432,915 

79,114 

15,857 

22,013 

102,747 

2, 191, 662 

721 

*       35,962 

1.254 

119, 311 

4, 160, 021 

5,775 

190, 946 

85,066 

316, 288 

104,261 

119,385 

47, 115 

4,077 

34,301 

68,601 

376, 957 

6,988 

1,009,508 

96,444 

693,606 

9,095 

2,453 

500,986 

20,969 

53,043 

11,683 

2,022,434 

19,908,797 


34,932.904 


RECAPITULATION. 


Animal  production — - 

Breadstufls 

Cotton  manufactures. . . 
Wood  and  its  products. 
Miscellaneous 


Aggregate 


♦46,747,972 
79, 320, 609 

221,885,245 
12,795,829 
34,932,904 


395,681,859 


In  the  report  of  the  editor,  in  another  portion  of  this  annual,  may  be 
found  the  results  of  other  investigations  of  the  Statistical  Division.  A 
large  amount  of  statistical  material  has  been  prepared  for  other  branches 
of  the  Government  and  for  industrial  organizations ;  and  investigations 
are  in  progress,  the  results  of  which,  it  is  believed,  will  serve  to  enlarge 
the  usefulness  of  this  branch  of  the  Department,  and  aid  in  the  great 
work  of  subduing  the  millions  of  yet  unbroken  but  fertile  acres  soon  to 


be  brought  into  cultivation. 


Hon.  Horace  Capeon, 

Commissioner. 


J.  E.  DODGE, 

Statistician. 
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REPORT  OF  THE  ENTOMOLOGIST  AND  CURATOR 
OF  THE  MUSEUM. 

Sib  ;  During  the  past  year  an  unusually  large  Dumber  of  letters  has 
been  received  from  persons  in  all  parts  of  the  United  States,  desiring 
information  on  the  natural  history  and  habit3  of  certain  insects  which 
have  lately  been  found  to  injure  various  crops ;  desiring  at  the  same 
time  to  know  what  remedies  have  been  recommended  to  effect  their 
destruction,  or  at  least  to  diminish  the  losses  caused  by  their  ravages. 
Many  new  facts  have  been  discovered  within  the  last  twelve  months,  by 
State  and  private  entomologists,  concerning  the  food  and  habits  of  cer- 
tain insects  which  have  hitherto  been  unknown.  Many  have  been  found 
to  injure  cultivated  plants  and  trees,  which  formerly  were  thought  to 
confine  themselves  merely  to  wild  vegetation  and  weeds. 

To  give  publicity  to  these  facts  it  will  be  necessary  to  quote  extensively 
from  Mr.  Riley,  of  the  American  Entomologist  and  Botanist,  (a  valuable 
journal,  which,  unfortunately,  has  been  suspended  for  one  year,)Dr.  Fitch, 
Dr.  Walsh,  and  other  standard  practical  entomologists,  whose  works  the 
greater  number  of  our  readers  may  never  chance  to  see.  I  shall  also 
give  extracts  from  correspondence  of  the  Department,  from  my  own  pri- 
vate note-book,  and  the  results  of  experiments  made  in  the  Department. 

To  give  some  idea  of  the  ravages  committed  by  insects,  Hon.  Horace 
Greeley  recently  stated  Uiat  if  he  were  to  estimate  the  average  loss  per 
annum  of  the  farmers  of  tho  country  from  insects  at  $100,000,000,  he 
would  doubtless  be  far  below  the  mark. 

I  will  first  take  up  the  order  of  Coleoptera  or  beetles. 

Tetraeha,  (Megacephala,)  Virginica,  (Hope,)  a  large  tiger-beetle,  is  men- 
tioned here,  as  it  is  said  to  destroy  the  Pig,  i. 
larva  of  the  Colorado  potato-bug,  Dory- 
phora  10-Uneata.  The  larva  of  the  tiger- 
beetle  is  predaeeous,  and  feeds  upon  in- 
sects, worms,  &c.  The  specimen  figured  j 
excavated  in  the  earth  a  round  hole,  about 
the  diameter  of  a  common  lead-pencil, 
from  three  to  five  inches  in  depth.  This 
almost  perpendicular  retreat  was  dug  in 
the  month  of  June,  the  larva  changing 
into  the  pupa  and  perfect  insect  in  the 
course  of  a  few  weeks.  Great  numbers 
of  larvse  were  taken  by  the  common  method  of  inserting  a  stalk  of 
grass  into  the  hole,  leaving  tho  top  sticking  out.  The  underground 
larva,  endeavoring  to  eject  the  intruding  stalk,  seizes  it  with  its 
powerful  jaws,  and,  pushing  it  upward,  causes  the  top  of  the  grass  to 
shake.  "When  this  takes  place,  if  tho  stalk  is  immediately  jerked  out, 
the  larva  will  be  brought  with  it,  still  holding  on  to  tho  stem  with  its 
jaws.  A  larva  that  was  kept  alive  to  observe  its  habits,  was 
placed  in  a  common  flowerpot  partially  filled  with  earth,  moderately 
consolidated  by  pressure;  a  hole  was  then  made  in  it  with  a  lead-pen- 
cil, and  the  larva  placed  tail  first  in  the  hole,  when  it  immediately  worked 
itself  down  out  of  sight.  The  nextdayitfedvoraciously  on  earth-worms 
and  insects,  as  if  uothing  had  happened.  A  curious  habit  was  observed, 
that  when  the  earth  in  which  the  larva  was  kept  was  watered,  it  invaria- 
bly brought  large  pellets  of  mud  in  its  jaws  to  the  top  of  its  burrow,  and, 
commencing  to  build  at  the  Bides,  in  a  very  short  time  effectually  closed 
the  opening  with  a  somewhat  arched  roof,  so  that  its  retreat  could  not 
5  a 


66 


AGRICULTURAL   REPORT. 


be  inundated.  In  a  short  time,  if  no  more  water  was  poured  ou,  and 
the  flower-pot  was  placed  in  the  sunshine,  the  pellets  were  removed  one 
by  one  and  the  hole  reopened.  This  larva  was  extremely  voracious,  devour- 
ing every  insect  which  passed  over  its  hole,  not  even  sparing  larvae  of  its 
own  species  that  were  dropped  intentionally  within  its  reach.  The  pupa 
was  formed  at  the  bottom  of  the  burrow.  The  perfect  insect  is  said  to 
be  crepuscular,  and  devours  other  insects.  It  should  therefore  be  pre- 
served, together  with  the  other  species  of  tiger-beetles,  as  they  Live  en- 
tirely upon  animal  food,  and  do  not  touch  vegetable  diet  at  all. 

The  rove-beetles,  or  Staphyllnidce,  are  long,  narrow,  and  depressed  in 
form,  having  the  abdomen  much  longer  than  the  wing-covers,  which  are 
very  short.  These  insects  are  very  voracious,  and  feed  on  various  ani- 
mal and  vegetable  substances.  The  young  larva  of  a  small  dark-colored 
beetle,  belonging  to  this  family,  Aleochara  antiwmyice,  was  discovered 
by  Mr.  Philip  S.  Sprague,  of  Boston,  Massachusetts,  to  be  parasitic  on 
the  larva  of  Anthomyia  brassicw,  or  cabbage  fly.  Mr.  Sprague  states 
that  a  number  of  cases  of  the  Anihmnyia  were  examined  with  a  micro- 
scope, which  were  found  to  contain  this  parasite,  but  he  could  discover 
Fig.  2.  no  break  or  orifice  through  which  the  rove-beetles  could  have 
entered,  thus  proving,  as  far  as  he  could  judge,  that  the  cabbage- 
fly  larva  was  entered  by  the  parasite  before  its  skin  had  hard- 
J  ened  into  the  pupa  case,  by  gnawing  a  hole  through  the  side 
near  the  extremity.  This  insect  is  therefore  beneficial,  and 
should  be  protected  as  far  as  possible  in  cabbage  gardens  or 
fields. 
The  larva  of  Trogosita  dxibia  (Mels.)  has  been  found  injuring  maize,  and 
Pig#  3  in  beech  nuts.  Its  near  relative,  Trogosita  mauritanica, 
(Oliv.,)  is  extremely  injurious  to  stored  grain.  In  France 
it  is  termed  the  u  Cadelle."  When  very  numerous  this 
insect  can  be  destroyed  only  by  kiln-drying,  which  will 
not  injure  the  grain  materially  for  domestic  purposes, 
although  the  process  will  certainly  prevent  germination. 

The  larva  of  a  very  small  brown  beetle,  Syl-  ^ie  \ 
vanus  mrmammsis,  (Steph.,)  has  been  found 
feeding  in  the  grains  of  wheat,  oats,  maize,  and 
rye,  and  it  likewise  injures  the  seeds  of  apples 
which  have  been  preserved  for  planting.  It 
was  also  taken  in  considerable  numbers  from 
holes  eaten  in  samples  of  dried  leaf  tobacco. 
Several  samples  of  tobacco  were  almost  entirely  destroyed  by 
another  brownish  insect,  Sitodrepa  panicea,  (Thorns,)  (Agri- 
cultural Report,  1854,  plate  5,)  which  is  almost  omnivorous,  feeding  on 
maize,  &c.,  ginger,  rhubarb,  and  even  on  red  or  cayenne  pepper,  and 
the  Spanish  flies,  or  cantharides  of  the  druggists'  shops.  The  fact  of 
these  insects  eating  tobacco  is  merely  mentioned,  as  it  is  generally 
believed  that  no  insect  will  touch  tobacco  when  dried.  Alum  has  been 
recommended  to  destroy  this  insect,  but  the  only  remedy  we  have  found 
successful  is  to  bake  the  infested  tobacco  in  an  oven  heated  very  hot  by 
steam. 

A  small,  blackish-brown  beetle,  Platycerus  qtiercus,  fSch.,)  commonly 
F1  5  known  as  the  oak  horn -bug,  and  found  in  the  larval  and  imago  states 
s'  °'  in  rotten  wood  of  oak,  is  said  by  the  American  Entomologist  to 
destroy  buds  of  the  pear  in  spring.  This  fact  has  hitherto  been 
unnoticed  by  entomologists.  The  perfect  insect  hybernates. 
The  males  have  large,  horny  jaws,  somewhat  similar  to  but 
smaller  than  the  stag-beetles. 
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Ghrysobothris  calcarata,  (Mela.,)  (femorata, Lap,,)  (Agricultural  Report, 
1868,  p.  92,  flg.  97,)  the  flat-beaded  apple-borer,  or  thick  legged  Buprestis, 
which  is  said  to  injure  apple,  peach,  and  oak,  deposits  its  eggs  on  the 
bark,  and  the  larva  is  generally  found  on  the  south  or  southwest  side  of 
the  tree,  preferring  trees  that  have  been  "sun-scalded."  It  bores  into 
the  solid  wood  under  the  bark,  and  is  stated  by  Mr.  Packard  to  remain 
as  larva  one  year.  Dr.  Fitch,  in  his  fifth  report,  1S5S,  states  that 
before  apple  trees  were  introduced  the  larva  probably  fed  ou  oak.  The 
perfect  insect  appears  from  May  to  July,  and  may  generally  bo  found 
sunning  itself  on  the  trunks  of  the  trees.  To  protect  rnaplo  and  other 
trees  from  the  attacks  of  the  Ckrysobotkris,  applications  of  soap  ou  tho 
trunk  and  larger  branches  in  May  and  during  the  summer  are  said  to  bo 
an  effectual  remedy. 

The  larva  of  another  very  similar  insect  belonging  to  tho  same  family, 
Dtcerca  divaricate,  (Lee.,)  mines  in  the  Bap-wood  and  under      Fig.  6. 
the  bark  of  apple,  beech,  cherry,  peach,  and  plum  trees.    Tbo 
insect  itself  cau  be  found  from  June  to  August  on  the  trunks 
of  these  trees.     In  order  to  preserve  the  trees  from  these 
insects,  it  has  been  recommended  to  wash  the  trunks  with  , 
some  alkaline  solution — hard  or  soft  soap,  thinned  to  a  proper 
consistence  with  salt  brine,  to  which  tobacco  steins  are  ' 
added — from  June  to  August,  repeating  the  wash  after 
heavy  rains  or  dews. 

Some  raspberry  canes,  sent  by  Mr.  Charles  Carpenter,  of  Kelley's 
Island,  Ohio,  which  bad  been  injured  by  some  unknown  Fig.  7. 
insect,  were  received  in  January.  At  first  it  was  sur- 
mised to  be  the  work  of  Oberea  tripmctata,  or  raspberry- 
borer,  an  insect  which  is  known  to  injure  raspberry- 
plants  by  burrowing  in  the  pith,  but  after  the  larva  had  I 
changed  to  the  perfect  insect,  it  was  found  to  be  Agrilus 
ruficollis,  (Say,)  a  small  wedge-shaped  beetle,  with  a  ruby- 
Ted  thorax  and  blackish  wing-covers.  The  injured  canes 
presented  Lhe  appearance  of  a  swelling  in  the  stem,  form- 
ing several  ridges.  Mr.  Saunders,  in  describing  an  in- 
jury done  to  raspberry  canes  in  Canada,  and  ascribing  it  i 
to  Oberea  tripunctata,  states  that  "the  new  cane  is  first  I 
girdled  near  tbo  tip  in  two  places,  oue  ring  very  nearly  " 
an  inch  below  the  other."  All  the  specimens  sent  by 
Mr.  Carpenter  certainly  presented  that  appearance  of 
girdling  when  the  outer  bark  was  scraped  off  with  a  knife.  The  perfect 
insects  came  out  very  early  in  the  spring,  owing  to  their  haviug  been 
kept  in  a  very  warm  room.  Raspberry  or  blackberry  canes  presenting 
swollen  stems  and  a  diseased  appearance  should  be  cut  off  in  winter  and 
immediately  burned. 

An  insect  of  the  same  family,  Agrilus  egeiiiis,  (Poev,)  (Agricultural 
Keport,  1868,  p.  92,  Fig.  103,)  of  a  greenish,  metallic  color,  and  wanting 
the  mby-red  thorax,  was  found  in  Virginia  a  few  years  ago  iu  great 
numbers,  feeding  on  the  leaves  of  the  locust  tree,  Robinia  jxtcudacacia, 
the  foliage  of  which  was  completely  riddled  with  small  holes,  which  had 
been  eaten  by  this  insect. 

The  so-called  wire-worms  are  tho  larva!  of  different  species  of  chick- 
beetles,  or  suapping-bugs,  as  they  are  vulgarly  called.  Iu  the  Fi„  a 
larval  state  they  feed  upon  roots  of  grass,  maize,  potatoes,  &c,  ' 
and  are  especially  troublesome  in  laud  that  has  been  recently  -nJV 
plowed  np  from  the  sod.  Agriotes  manchus  (Lee.)  is  a  very  common  ,<T?K 
■pecics,  and  is  said  by  Harris  to  resemble  the  wire-worm  of  Europe.   AA 
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Sowing  salt,  at  the  rate  of  six  bushels  to  the  acre,  is  said  by  Alderman 
Mecbi  (a  good  English  authority)  to  destroy  them ;  but  several  fanners 
in  this  country  who  have  tried  it  state  that  the  remedy  is  of  very  little 
avail,  for  if  sufficient  salt  is  sown  to  destroy  the  wire-worms,  vegetation 
is  also  injured. 
A  large  black  cantharis  or  blister-fly,  Epicauta  corvina,  (Lee.,)  is  men- 
Fig.  9.  tioned  as  injuring  the  potato  plants  between  two  and 
three  hundred  miles  west  of  Kansas  City.     Specimens 
were  sent  by  Rev.  Cyrus  Thomas  from  Colorado. 

A  small  brown  beetle,  Scolytus  cart/tr,  (Riley,)  or 
hickory  bark-borer,  was  discovered  by  Mr.  Riley  in- 
juring hickory  by  boring  holes  in  the  bark.  The  holes 
made  by  the  female  for  her  eggs  slant  upward,  while 
*  those  made  by  the  larvae  run  straight  to  the  sap-wood, 
and  are  as  large  as  if  made  by  No.  8  shot.  No  remedy 
is  given. 

A  black  enrculio,  with  curiously  sculptured  thorax, 
Spkenophorus  oaryosns,  (Oliv.,)  was  sent  from  New 
Jersey,  where  it  is  said  to  be  very  destructive  to  young  plants  of  maize 
Fie.  10.  m  *ne  ne^-  I*  destroys  them  by  piercing  the  stems,  in  which 
the  larva  lives  and  feeds.  Dr.  Walsh  also  speaks  of  a  Spkeno- 
pkoruszew,  which  pierces  com  in  numerous  places,  each  blade 
having  six  or  eight  holes  of  the  size  of  a  pin,  or  larger,  and 
.,  when  very  numerons  every  stalk  is  killed.  Another  Spheno- 
jjhorus  was  sent  several  years  ago  from  South  Carolina  under 
the  local  name  of  "  Bill-bug."  It  had  been  very  destructive  to 
growing  maize  in  the  low  lands  of  the  Pedee.  The  plants  attacked 
by  this  insect  turn  yellow,  and  many  of  them  die.  It  therefore  behooves 
onr  farmers  to  examine  all  unhealthy  stalks  of  maize,  and  when  insects 
are  found  to  destroy  them,  to  prevent  their  spreading. 
The  larv®  of  a  small  blackish  curculio  (allied  to  Pkytobivs)  were  found, 
-  ■     ■  -  in  Juue  and  July,  in  Maryland,  occupying  large 

brown  blister-like  spots  on  the  leaves  of  the  tulip 
i  tree.  The  parenchyma  of  the  leaf  being  entirely 
j  eaten  out,  the  outer  cuticle  containing  the  larvae 
5  turns  brown,  and  several  stringy-like  filaments, 
3  apparently  of  "frass,"  are  scattered  through  the 
/  cavity.  The  pupa)  are  formed  in  little  balls  or 
cocoons  of  this  thread-like  substance,  and  the  per- 
:  feet  beetle  appears  in  eight  to  ten  days  after  the 
pupa  is  formed.  Six  to  ten  of  these  insects  were 
taken  in  each  infested  leaf,  but  whether  the  larvae  eat  the  parenchyma, 
or  are  parasitic  on  some  other  insect,  has  not  yet  been  discovered.  It 
is  mentioned  as  rather  singular  that  the  larva  of  a  curculio  should  be 
found  in  such  a  situation. 

The  plum-weevil,  {Conotraclielus  nenuphar.)  (Agric.  Rep.  1854,  pi.  7,) 
commonly  known  as  the  "  curculio,"  was  said  by  Dr.  Walsh  to  be  double- 
brooded,  he  stating  that  the  first  brood  at  Rock  Island,  Illinois,  appears 
from  July  19  to  August  4,  and  the  second  brood  from  August  23  to  Sep- 
tember 28 ;  but  Mr.  Kiley  states  distinctly  that  it  is  single-brooded,  and 
that  it  hybernates  in  the  perfect  or  weevil  state,  and  not  in  the  larval 
or  pupal,  as  was  formerly  imagined.  The  beetle  also  is  more  nocturnal 
than  diurnal  in  habit,  and  is  very  active  at  night;  but  during  the 
daytime,  especially  in  bright  suuny  weather,  rests  among  the  leaves  and 
branches,  or  under  some  shelter.  It  was  formerly  stated  that  the  female 
first  bored  a  crescent-shaped  cut  or  incision  with  her  beak,  and  then 
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deposited  an  egg  in  the  cut ;  but  Dr.  F.  0.  Hill,  of  Ohio,  states  that  the 
female  first  bores  a  round  hole  with  her  snout,  not  straight  in,  but  slant- 
ing backward,  so  that  the  cavity  is  just  below  the  skin ;  she  deposits 
her  egg  in  the  hole,  and  then  cuts  the  usual  crescent-shaped  slit  in  front 
of  it  so  as  to  undermine  the  egg^  and  leave  it  in  a  kind  of  flap  formed 
by  the  little  piece  of  flesh  of  the  fruit  which  she  has  undermined,  in 
order  to  meet  the  piece  around  the  egg,  and  prevent  the  growing  fruit 
from  crushing  it.    The  insect  in  the  perfect  state  is  said  by  Dr.  Eiley  to 
gouge  holos  in  peaches  and  apples,  and  also  to  feed  on  bark  and  tender 
twigs,  and  to  gnaw  holes  in  the  leaves.    In  regard  to  the  new  remedy 
proposed  this  season  by  Mr.  Eansom,  of  St.  Joseph,  Michigan,  in  the 
Prairie  Farmer  and  elsewhere,  I  quote  from  Mr.  Eansom  himself:  Some 
experiments  were  made  by  laying  pieces  of  bark,  &c,  on  the  ground 
under  the  trees,  as  a  shelter  under  which  the  curculio  could  hide.    The 
first  night,  about  sunset,  he  prepared  250  trees,  and  in  the  morning 
went  around,  and  in  about  three  hours  caught  six  hundred  and  forty- 
seven  curculios;  the  next  day,  having  finished  the  orchard  of  400  trees, 
he  killed  four  thousand  one  hundred  and  seventy-one  curculios.    The 
total  number  of  curculios  killed  by  him  in  one  season  was  seventeen 
thousand  nine  hundred  and  forty-five.    Now,  the  question  arises,  were 
these  insects  true  plum- weevils  ?  and  might  it  not  be  that  some  other 
somewhat  similar  insects  were  counted  in  by  mistake?    The  Michigan 
Fanner,  in  commenting  upon  this  article,  says  that  the  State  entomo- 
logist of  Illinois,  and  the  horticultural  editor  of  the  Prairie  Farmer,  hav- 
ing been  at  St.  Joseph,  examining  into  the  workings  of  the  method  pro- 
posed by  Dr.  Eansom  to  destroy  the  plum  curculio,  stated  that  the  traps 
were  pieces  of  bark  three  or  four  inches  long,  and  about  half  as  wide. 
Before  putting  them  down,  the  ground  was  smoothed  and  the  earth 
pressed  close  to  the  trunks,  so  as  to  leave  no  hiding-place  for  the  cur- 
culio to  enter.    The  pieces  of  bark  were  then  laid  close  around  the 
trunks  of  the  trees,  three  or  four  pieces  to  a  tree,  and  pressed  down  in 
contact  with  the  earth,  so  that  only  very  small  openings  should  be  left 
under  them.    The  pieces  laid  close  to  the  ground,  with  one  edge  touch- 
ing the  tree,  were  generally  selected  by  the  insects,  whose  object  was  to 
shelter  themselves,  while  at  rest,  from  observation  and  possibly  from 
the  cold.    On  farther  inquiry,  this  method  appears  to  have  been  only 
partially  effective,  and  the  fruit-growers  near  St.  Joseph  found  that, 
though  they  destroyed  many  insects  by  this  trapping  method,  more 
were  destroyed  by  jarring  the  trees.    When  the  weather  became  warm, 
the  curculios  were  taken  under  the  trees  in  diminished  numbers,  while 
in  feet  their  numbers  were  rapidly  augmented  in  the  trees.    The  con- 
clusions arrived  at  are  briefly  as  follows :  The  trapping  system  will  help 
to  thin  out  the  curculio  before  the  season  for  stinging  the  fruit  com- 
mences ;  that  it  will  not  do  to  dispense  with  jarring  the  trees ;  and,  fur- 
thermore, that  pieces  of  bark  for  a  short  time,  early  in  the  season,  when 
the  days  are  sometimes  warm  and  the  nights  cold,  and  before  the  peach 
blossoms  have  withered  away,  are  useful  for  capturing  curculios,  but 
that  after  the  fruit  is  as  large  as  a  hazel-nut  this  remedy  is  not  success- 
ful.   It  is  elsewhere  recommended  to  place  the  traps  of  bark  under  the 
trees  as  soon  as  the  frost  is  fairly  out  of  the  ground.    Mr.  Riley  states 
that  this  remedy  was  discovered  several  years  ago,  and  described  by 
Mrs.  H.  Weir,  of  Johnsville,  New  York,  in  the  Eural  New  Yorker,  Janu- 
ary 28, 1865,  u  when  161  curculios  were  caught  under  some  lumber  be- 
fore the  plum-trees  were  in  flower.*    I  have  devoted  more  space  to  this 
subject  than  was  at  first  intended,  as  it  has  created  some  sensation 
among  fruit-growers ;  and  it  might  be.  well  for  our  pomologists  to  ex- 
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Fig.  12. 


periment  with  it  another  season,  and  report  their  success  in  the  agri- 
cultural journals.  The  old  remedy  of  keeping  hogs  in  a  plum,  peach, 
or  apple  orchard,  to  eat  the  infested  fruit  as  soon  as  it  falls  to  the 
ground,  appears  from  our  correspondence  to  be  very  successful  when 
practiced  for  two  or  three  years,  and  where  there  are  no  other  orchards 
in  the  vicinity. 

A  small,  dark-colored,  rather  broad  curculio,  Ccdiodes 
incequalis,  (Say,)  deposits  an  egg  in  or  on  the  fruit  of  the 
grape  in  June  or  July.  The  larva  burrows  intQ  the  berry, 
and  usually  gnaws  away  a  part  of  one  of  the  seeds.  The 
infested  berry  does  not  rot  or  decay,  and  the  first  sign  of 
the  fruit  being  stung  is  a  dark  circular  dot  in  the  midst 
of  a  colored  spot,  as  if  a  red-hot  needle  or  pin  had  been  thrust  into  the 
berry.  When  the  larva  has  attained  its  growth,  it  drops  out  of  the 
fruit,  and  buries  itself  a  short  distance  in  the  earth.  The  pupa  is 
formed  in  a  small  cell  a  little  below  the  surface  of  the  ground.  The  in- 
sect appears  in  September,  and  the  females  probably  hybernate  in  shel- 
tered places.  To  destroy  this  beetle  all  infested  berries  should  be  sought 
out,  and  either  burned  or  crushed  under  foot  as  soon  as  observed,  and 
before  the  larva  has  made  its  escape. 
Chestnuts,  hazel,  and  other  nuts  are  frequently  found  to  contain  a 
Fig.  13.  white,  fleshy,  footless  grub.  These  are  the  larvsa  of  long- 
snouted,  brownish-gray  beetles,  Balaninus  nasicus,  B.  reo- 
tn8,  &c.  The  egg  is  deposited  by  the  female  in  a  hole 
drilled  in  the  nut  or  acorn  by  the  long  beak  of  the  insect, 
when  the  fruit  is  young  and  tender.  The  larva  feeds 
inside  upon  the  substance,  and,  when  fully  grown,  leaves 
the  nut  and  burrows  in  the  earth,  where  the  pupa  is 
formed.  There  are  said  to  be  two  broods,  the  last  one 
probably  hybernating  in  the  earth.  Mr.  Akhurst,  of 
Brooklyn,  New  York,  who  has  made  some  experiments  in 
breeding  these  insects  from  acorns,  states  that  they  some- 
times remain  in  the  larva  state  over  one  season,  and  last  autumn  he 
exhibited  larvae  which  had  been  bred  from  acorns  the  previous  season. 
Fig.  14.  The  perfect  insect  of  another  small  curculio,  Anthonomns 
quadHgibbus,  (Say,)  is  accused  of  eating  round  holes  in 
apples,  plums,  &c,  both  for  food  and  as  a  place  in  which 
to  deposit  her  eggs.  In  the  American  Entomologist,  how- 
ever, it  is  stated  that  it  never  attacks  stone  fruit,  and 
never  goes  into  the  ground  to  change  into  the  pupa  state,  but 
transforms  in  the  fruit  itself.  Another  of  this  genus,  Anthonomns 
mturalis,  (Lee.,)  described  by  Mr.  W.  0.  Fish,  in  a  report  to  the  Cape 
Cod  Cranberry  Grower's  Association,  is  called  the  cranberry  weevil. 
The  female  deposits  its  eggs,  about  tne  middle  of  May,  in  the  buds  of 
the  cranberry.  Selecting  a  bud  not  quite  ready  to  open,  and  clinging 
to  it,  she  works  her  snout  deep  into  its  center;  an  egg  is  then  deposited 
in  the  hole  thus  made;  the  beetle  climbs  the  stem,  and  cuts  it  off  near 
where  it  joins  the  bud,  and  the  shoot  drops  to  the  ground.  The  larva 
feeds  inside  the  bud  and  the  weevil,  when  mature,  eats  its  way  out. 
The  perfect  insect  is  also  said  to  eat  into  the  fruit.  The  only  remedy 
that  could  be  suggested,  should  the  insect  become  troublesome^  is  to 
flood  the  cranberry  patch,  if  possible,  for  a  short  time,  provided  it  does 
not  occur  at  a  period  when  the  future  crop  might  be  injured  by  being 
under  water. 

The  perfect  beetle  of  the  plum-gouger,  Anihonomus  (primicida,  Walsh,) 
8CUteUari8,  (Lee.,)  bores  a  roundhole,  resembling  the  puncture  of  a  pin, 
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(not  crescent-shaped  like  that  of  the  common  plum  curculio,) 
wherein  to  deposit  her  eggs,  five  or  six  holes  being  found  in 
one  plum,  from  which  the  gum  exudes  copiously.  The  larva, 
instead  of  living  permanently  in  the  flesh  of  the  fruit,  bores 
its  way  to  the  stone,  and  then  feeds  upon  the  kernel  exclusively. 
The  insect  itself  is  said  to  feed  upon  the  flesh  of  the  plum,  and 
takes  wing  readily.  There  is  probably  only  one  brood  in  the 
season.  Destroying  all  fallen  fruit,  as  in  the  case  of  the  true 
plum  curculio,  would  probably  lessen  the  number  of  these  pests,  should 
they  increase  so  as  to  beoome  troublesome. 

Horticulturists,  growing  evergreens  for  their  beauty  or  effect  in  land- 
scape, are  frequently  annoyed  by  finding  the  leading  shoots  of  pine,  hem- 
lock, Norway  spruce,  &c.,  dying  out,  thus  destroying  the  symmetry  of 
the  tree.  The  injury  is  frequently  caused  by  the  attacks  of  the  pj~  ^ 
white  pine  weevil,  Pissodes  strobi,  (Pech.,)  which  deposits  an  egg 
in  the  terminal  or  leading  shoot,  and  the  larva,  hatching,  destroys 
the  shoot  by  boring  into  it  The  pupa  is  formed  just  under  the 
bark,  and  the  insect,  which  is  of  a  grayish  brown  color,  appears 
in  April  and  May,  after  hybernating  in  the  crevices  of  the  bark. 
Some  of  these  insects  are  said  to  come  out  in  autumn,  although  they 
appear  in  much  larger  numbers  early  in  the  season.  Ail  shoots  thus 
infected  should  be  cut  out  and  burned,  and  in  case  the  larva  cannot  be 
extracted  without  essentially  injuring  the  branch,  one  of  the  leading 
side-shoots  can  be  selected  and  bound  in  an  upright  position,  so  as  to 
take  the  place  of  the  terminal  shoot  which  has  been  cut  off. 
Iaxus  concavtts,  (Say,)  another  curculio  of  a  lengthened 
form,  dark-colored,  and  sometimes  covered  with  a  yellowish 
bloom,  was  found  on  the  rhubarb,  or  pie-plant,  in  Washing- 
ton, in  the  act  of  boring  into  the  stalk  of  the  leaves  and 
depositing  its  egg  in  the  hole  thus  made.  On  examiuing 
the  plant  many  <rf  the  leaves  were  found  to  be  yellow  and 
faded.  These  injured  leaves  mostly  contained  eggs,  and 
although  no  larvae  were  found  at  the  time,  it  is  highly  proba- 
ble that  the  larva  of  this  insect  causes  considerable  injury 
to  the  plants  thus  perforated,  as  an  allied  European  insect, 
Lixmg  paraplecticus,  is  stated  to  reside  in  the  stems  of  Sinm  or  water 
parsnip. 

The  perfect  insect  of  Epicwrus  vadosus,  (Say,)  or  an  allied   Fi    18 
species,  was  found  in  Maryland  to  be  very  destructive  to  cab- 
bages, clover,  &c,  by  eating  holes  in  the  leaves.    Epicwrm 
imbrieatuS)  (Say,)  a  very  similar  insect,  was  complained  of  as 
being  injurious  to  the  foliage  of  the  apple  and  cherry  trees. 

The  larva  of  Caryborvs  arthriticus  (Fab,)  was  found  in  palmetto 
seed  brought  by  Mrs.  Berrian,  of  Washington,  from  Pilatka, 
Florida.  This  larva  lives  in  the  seed,  eating  its  interior  in 
the  same  manner  as  the  Bruohus  pisi,  or  pea-weevil.  The 
seed  was  entirely  destroyed  by  this  insect,  one  only  of  which 
p-  2Q  appeared  to  inhabit  each  seed  or  berry.  The  per- 
*    \  ,  feet  beetles  came  out  in  May  or  June. 

Horticulturists  are  well  aware  of  the  damage  done  by  the 
I  common  pea- weevil,  Bruchus  pisi,  but  it  appears  that  a  spe- 
cies hitherto  unknown  here  has  been  lately  introduced  from 
Europe,  which  threatens,  if  not  checked,  to  help  its  relative, 
B.  jh*»,  in  the  work  of  destroying  peas,  &c,  in  this  country. 
Tfcis  insect,  Bruchus  grcunariu*,  is  said  to  have  been  introduced 
into  New  York  in  some  seed  brought  by  a  gentleman  from  Switzerland 
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and  presented  to  the  Farmers'  Club.  In  Europe  it  is  said  to  be  abund- 
ant ,  as  early  as  February,  on  flowers,  and  is  a  most  destructive  insect, 
the  larvae  feeding  in  seeds  of  peas  and  beans,  frequently  destroying 
jnore  than  hah"  the  crop.  The  natural  history  of  our  pea-weevil, 
B.  ptsi,  much  resembling  that  of  the  imported  B.  granarius,  is  as  fol- 
lows :  The  egg  is  deposited  by  the  female  in  a  puncture  made  on  the 
outside  of  the  young  pod  exactly  opposite  a  seed.  This  is  done  chiefly 
during  the  night  or  in  cloudy  weather.  The  larvre,  when  hatched, 
penetrate  through  the  pod  immediately  into  the  pea  beneath,  and  feed 
Fie  21.  aP°n  its  interior.  In  the  meantime  the  puncture  made  by 
~  '  the  young  larva,  being  so  very  minute,  heals  up,  leaving 
scarcely  a  vestige  of  a  scar.  The  pupa  is  formed  in  the 
autumn  in  the  cavity  of  the  pea,  made  by  the  larva  having 
eaten  out  part  of  the  interior,  and  when  it  arrives  at  maturity 
f-r  it  makes  its  escape  by  gnawing  a  small  hole  through  the  rind 
^■1  of  the  seed,  the  larva  having  previously  eaten  its  way  to  the 
inner  surface,  leaving  only  a  thin  pellicle.  The  Bruchvs  gra- 
nanus  in  England  is  very  destructive  to  the  pea,  and  in  gen- 
eral remains  in  the  larva  state  until  the  following  spring ; 
'  but  if  the  weather  is  very  warm  the  perfect  insect  appears 
the  preceding  autumn.  The  larva  has  the  curious  instinct  to  leave  the 
most  vital  parts  of  tbe  seed  to  the  last.  The  usual  remedy  is  to  steep 
the  seed  before  planting,  in  very  hot  water,  so  as  to  kill  the  inclosed 
insect,  taking  care,  however,  not  to  injure  the  peas  themselves.  A  cor- 
respondent in  the  American  Entomologist  recommends  that  tbe  peas  be 
put  in  bags  and  preserved  until  the  second  year,  when  all  the  insects 
wilt  have  perished.  Other  insects  belonging  to  tbe  same  family,  B. 
varieornis,  sinvatm,  and  obsoletus,  are  very  destructive  to  the  field  bean 
in  this  country,  sometimes  Ave  to  ten  insects  being  found  in  one  bean. 
Fig.  22.  The  roots  of  tbe  grape  vine  are  frequently 

much  injured  by  two  very  large  yellowish-white 
grubs,  which  Mr.  Biley  states  are  the  larva  of  the 
large,  long-horned,  brownish  beetles,  Prionvs 
imbrioornis,  (Linn.,)  or  the  tile-horned  prionus, 

I  and  P.  brevicomis,  (Fab.,)  P.  laticollis,  (Drury.) 
These  larva?  cut  for  themselves  cylindrical  holes 
through  the  heart  of  tho  root,  frequently  leaving 
only  a  thin  shell  of  bark,  and  probably  live  in 
the  larva  state  three  years;    They  transform  into 
t  pupa)  in  smooth  oval  chambers  in  the  earth  when 
in  confinement,  and  in  a  state  of  nature  probably 
change  in  tho  roots  about  tbe  end  of  June.    The 
perfect  insect  appears  about  three  weeks  after 
the  pupa  is  formed.    P.  imbricornis  is  said  to 
feed  on  roots  of  Osage  orange,  corn-stalks,  and  decaying  oak  wood,  as  well 
as  on  grapevine;  and  P.  laticollis  on  decaying  wood  of  apple,  poplar,  oak, 
roots  of  grape  vine,  pear,  and  Osago  orange.    No  remedy  has  yet  been 
proposed  for  their  destruction,  except  to  kill  the  perfect  beetles  wherever 
found.    There  is  another  insect  which  injures  the  roots  of  the  grape 
vine,  JEgeria  polistiformis  (Har.,)  which  somewhat  resembles  the  last 
named  insect  in  the  larval  state,    (Agricultural  Report,  1854,  pi.  6.)    The 
larva  of  the  Prionus,  however,  is  a  very  large,  yellow,  footless  grub,  with 
a  brownish  head,  while  the  Mgerians  can  be  readily  recognized  by  their 
rounder  form,  smaller  size,  and  tbe  rudimentary  legs  on  the  under  side 
of  the  seventh  to  the  tenth  segments  of  the  body,  taking  the  head  as 
one  segment 
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To  destroy  the  well-known  locust-borer,  Clytus  (Arhopalus)  pictusy  or 
flexuosus,  a  beautiful  variegated  black  and  yellow  Fig.  23. 

beetle,  it  has  been  recommended  to  apply  soft  v 
soap  to  the  trunks  of  very  young  trees  every  sum-  ^*j 
mer,  about  the  first  of  August,  or  earlier,  in  the 
Southern  States.  Another  insect  of  the  same  fain- 
Fig.  24.      ily,  Clytus  saggittatus.  Germ.,  ( pubes- 

cenSj  Hald.).  was  reared  during  the 

last  season  from  dry  pine  wood.    The 

colors  are  brown  with  yellowish-white 

markings. 
The  perfect  beetle  of  Heliomanes 

bimaculatus,  Say,  just  emerged  from  the  pupa  case,  was  found 

in  a  hole  in  the  wood  of  a  walnut  branch,  where  it    Fig.  25. 

had  evidently  been  bred.    This  insect,  therefore,  ^— W^ 
may  be  classed  as  injuring  the  walnut.    It  resembles  very    <::m^ 
strongly  in  appearance  and  habits  the  Tessaropa  tenuipes  of      /   *\ 
Fig.  26.  Haldeman,  which  also  feeds  in  the  larval  state 

upon  the  wood  of  hickory  and  walnut.  This 
insect  is  figured  here,  as  it  is  said  to  be  a  very 
rare  insect  in  collections,  and  not  heretofore 
figured.  Another  small,  long-horned  beetle, 
Leiopus  xcmihoxyli,  was  found  by  Dr.  Shimer  to  undermine  the  bark  of  the 
prickly-ash  when  the  wood  had  recently  died.  None  of  the  last  three 
mentioned  insects  can  do  much  damage,  and  are  merely  mentioned  and 
figured  as  feeding  on  substances  not  hitherto  known. 

-As  the  elm-tree  beetle,   Galeruca  calmariensiSj  Fab.,  has  Fig.  27. 
been  exceedingly  injurious  to  the  elm  trees  during  the  past      v    ' 
season,  although  the  natural  history  and  remedies  were  de- 
scribed and  the  insect  figured  in  the  Agricultural  Report  for 
1867,  it  will  not,  perhaps,  be  out  of  place  to  give  it  another 
short  notice,  as  apparently  no  steps  have  been  taken  to  arrest  its  pro 
gTess.    The  eggs  of  this  beetle  are  deposited  in  clusters  on  the  under 
side  of  the  leaf  in  May  and  June.    These  eggs  are  oval  and  are  ar- 
ranged in  two  or  three  rows  together  along  the  ribs  of  the  leaf,  and  are 
fixed  by  one  end  to  the  surface.    The  larvse,  when  hatched  out,  eat  the 
soft  inner  substance  of  the  foliage,  leaving  the  net- work  of  veins  and 
ribs,  causing  the  leaf  to  assume  a  scorched  and  brown  appearance. 
WTien  fully  grown,  the  larv®,  as  they  spin  no  silken  web  to  let  them- 
selves down  by,  descend  to  the  ground  by  the  limb,  if  undisturbed.    The 
papa  is  formed  immediately  in  the  neighborhood  of  the  trunk,  on  the 
surface  of  the  ground,  or  under  loose  stones  near  the  tree,  and  resembles 
in  size  and  color  grains  of  whitish  wheat.    They  remain  in  this  helpless 
and  almost  motionless  state  a  few  days,  when  they  may  be  destroyed 
readily  with  hot  water,  or  by  crushing  under  foot.    The  perfect  beetles 
appear  in  a  few  days,  and  immediately  fly  up  into  the  tree  to  lay  eggs  for 
a  second  generation,  which  frequently  destroys  every  leaf  on  the  tree. 
This  insect,  imported  from  Europe  as  early  as  the  summer  of  1837,  de- 
stroyed the  foliage  of  the  elms  in  Sevres,  France,  and  in  Germany,  in  1839, 
trees  were  very  much  injured.    I  have  observed  that  the  American  elm  is 
not  so  much  injured  by  these  insects  in  Washington  as  the  European 
species.    Syringing  the  trees  with  strong  tobacco-water  has  been  tried 
with  some  good  effect,  but  the  larvae  not  touched  by  the  fluid  are  merely 
knocked  down  by  the  concussion,  and,  if  nearly  ready  to  change  into  pupae, 
effect  their  transformation  where  they  fall.    It  has  been  recommended 
to  place  around  each  tree  small,  tight,  square  boxes  or  frames,  a  foot  or 
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eighteen  inches  in  height,  sunk  into  the  earth,  the  ground  within  the  in- 
closure  to  be  covered  with  cement,  and  the  top-edge  of  each  frame  to  be 
covered  with  broad,  projecting  pieces  of  tin,  like  the  eaves  of  a  house, 
or  the  letter  T ;  or  painted  with  some  adhesive  or  repellent  substance, 
as  tar,  &c.  The  larvae,  descending  the  tree,  being  unable  to  climb  over 
the  inclosure,  would  change  into  helpless  pup©  within  the  box,  where 
they  could  daily  be  destroyed  by  thousands.  .  Those  hiding  within  the 
crevices  of  the  bark  of  the  trunk  could  easily  be  syringed  from  their 
hiding  places. 

The  striped  cucumber-beetle,  Didbrotica  vittata,  (Fab.,)  during  the  past 
Fijr.28.  season  has  been  very  destructive  to  young  cucumber,  melon,  and 
squash  vines,  and  even  to  the  blossoms  of  the  pear,  cherry,  and 
apple  trees.  The  larvae  of  this  beetle  in  May.  and  June  eat  the 
bark  of  cucumber  and  other  plants,  and  frequently  perforate  and 
hollow  out  the  lower  part  of  the  stem  which  is  beneath  the  surface  of 
the  ground,  and  the  upper  part  of  the  root.  Occasionally  when  the 
supply  below  fails,  they  are  found  in  the  vine  just  above  the  ground. 
The  larva  arrives  at  maturity  in  about  a  month  or  more  after  the  egg  is 
laid,  and  is  found  boring  into  the  squash  and  cucumber  vines  as  late  as 
October.  The  pupa  is  formed  in  a  smooth  earthen  cavity  in  the  ground. 
There  are  two  or  three  generations  each  year,  according  to  latitude  and 
length  of  winter.  Dr.  Shimer  states  that  it  hybernates  as  a  pupa  in  the 
ground;  but  Mr.  Eiley  differs  with  him,  and  states  that  it  hybernates  as 
a  perfect  insect.  The  perfect  insect  does  great  damage  by  eating  holes 
in  the  seed,  leaves,  and  young  foliage.  In  the  American  Entomologist 
it  is  mentioned  that  wide-mouthed  bottles  filled  with  sugar-water  hung 
in  the  trees,  and  fires  built  at  night,  might  materially  reduce  their  num- 
bers, and  these  remedies  should  be  tried  next  season.  In  Mr.  Riley's 
report  he  recommends  inclosing  the  young  vines  in  boxes  open  at  the 
top  and  covered  with  millinet,  or  sprinkling  the  vines  in  the  morning 
with  Paris  green — one  part  to  four  or  five  of  flour— or  with  hellebore. 
Paris  green  is  a  deadly  poison,  however,  and  should  be  used  with  care. 
In  connection  with  these  boxes  it  may  be  well  to  mention  a  plan  prac- 
ticed in  Florida  to  strike  buttings  in  well-drained  lands,  and  to  preserve 
young  seedlings  from  insects.  A  square  hole  is  dug  in  the  earth  from 
three  to  five  inches  in  depth,  with  almost  perpendicular  sides,  the  ground 
at  the  bottom  well  stirred  up,  or  the  bottom  earth  taken  out  and  good 
earth  put  in.  The  cuttings  or  seeds  are  then  planted,  the  hole  is  covered 
with  a  single  piece  of  glass,  and  loose  earth  is  scraped  around  the  edges 
of  the  glass  to  render  it  insect-proof.  It  then  forms  a  miniature  hot- 
bed and  shelter,  until  the  young  plants  are  old  enough  to  resist  the 
attacks  of  insect  enemies,  when  the  glass  can  be  removed  and  the  earth 
drawn  around  the  roots.  In  wet,  cold  situations,  the  holes  could  be 
made  on  the  summit  of  little  mounds. 

Fig.29.  The  foliage  of  the  grape  is  very  much  injured  by  a  small  purple 
-^  or  steel-blue  beetle,  Graptodera  ckcUybea,  (Illig,)  or  the  grape-vine 
dfy-  flea  beetle.  These  insects  appear  in  May,  and  destroy  the  leaves 
^  and  buds  by  eating  holes  through  them,  a  second  brood  appearing 
in  July.  The  perfect  insect  hybernates  under  stones,  bark,  or  in  the 
earth,  near  the  plant  It  feeds  also  on  the  foliage  of  elm,  plum,  black 
alder,  &c.  To  guard  against  its  ravages,  it  is  said  by  the  American  En- 
tomologist that  "  clean  culture  and  general  cleanliness  in  a  vineyard 
will  to  a  great  extent  prevent  the  insect's  increase,"  and  that  the  larvro 
can  be  destroyed  by  an  application  of  dry  lime  used  with  a  common 
sand-blower  or  bellows.  This  has  been  found  more  effectual  than  either 
lye  or  soap-suds,  and  is  the  safest,  as  lye,  if  used  too  strong,  will  kill 
the  leaves. 
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The  Colorado  or  western  potato-bug,  Doryphora  10-lineata,  (Agri- 
cultural Eeport,  1867,  page  63,)  is  still  traveling  rapidly  eastward.  The 
first  notice  of  this  insect  was  in  the  Prairie  Farmer,  August  29,  1861, 
and  it  is  said  to  have  made  its  appearance  in  the  far  West,  and  to  have 
traveled  east  about  three  hundred  and  sixty  miles  in  six  years,  or  sixty 
miles  a  year.  It  feeds  on  the  potato,  tomato,  egg-plant,  horse-nettle, 
Datura  Wrightii,  Jamestown  weed,  ground  cherry,  &c.  According  to 
Professor  VerrilTs  excellent  description  of  the  habits,  &c,  of  this  insect, 
the  eggs,  to  the  number  of  1,000  to  1,200,  or  even  more,  are  deposited 
by  the  female  on  the  young  leaves  of  the  potato;  these  eggs  are  attached 
by  one  end  to  the  under  node  of  the  leaves,  usually  in  clusters  of  one  to 
two  dozen.  The  larvae  hatch  in  a  few  days ;  there  are  several  broods 
annually,  and  the  last  brood  passes  the  winter  as  pupae  under  the  earth. 
The  pupae  are  formed  under  ground,  and  remain,  during  the  summer,  as 
pupae  from  ten  to  twelve  days.  The  insects,  after  laying  their  eggs,  do 
not  die,  as  most  insects  do,  but  appear  to  live  a  long  time,  Professor 
Daniels,  of  the  Wisconsin  University,  having  kept  a  female  alive  six 
weeks  after  she  had  laid  1,200  eggs.  Professor  Verrill  recommends  Paris 
green,  mixed  with  eight  to  twelve  parts  of  wheat-flour  or  with  eight 
parts  of  wood-ashes,  dusted  over  the  insects  when  the  plants  are  wet 
with  dew.  He,  however,  very  prudently  adds :  u  It  may  be  questioned 
whether  it  is  safe  or  advisable  to  mix  dangerous  mineral  poisons  with 
the  soil,  for  the  arsenic  and  copper  will  remain  in  the  earth,  and  may  be 
absorbed  by  growing  vegetables,  or  cause  mischief  in  other  ways."  It 
is  also  stated  in  the  American  Entomologist  that  Paris  green  (arsenite 
of  copper)  is  a  slow  but  dangerous  poison,  and  when  dusting  plants  with 
it  the  greatest  care  should  be  taken  that  the  wind  may  not  carry  it 
toward  the  person  of  the  operator.  It  may  even  injure  the  soil  if  used 
repeatedly.  Small  doses  of  arsenic  have  rather  promoted  the  growth  of 
rye,  but  arsenite  of  copper  is  much  more  virulent  in  its  effects,  and  other 
crops  may  be  essentially  injured  by  it-  A  very  thin  dusting  with  Paris 
green,  mixed  with  flour  to  reduce  its  strength,  will  kill  the  insects,  but 
if  used  too  freely  it  becomes  injurious  to  vegetation.  Professor  A.  J. 
Cook,  of  the  Michigan  Agricultural  College,  says :  "  Some  of  our  potato 
vines  and  egg-plants  have  been  totally  ruined  by  a  too  free  use  of  this 
poison  f  and  adds,  u  We  use  one  part  of  mineral  to  five  parts  of  flour." 

To  ascertain  whether  the  plants  would  readily  take  up  the  arsenic  suffi- 
ciently to  become  hurtful,  an  experiment  was  made  in  the  Department  by 
planting  some  healthy  peas  in  two  flower-pots,  one  containing  merely  com- 
mon earth,  and  the  other  earth  mixed  with  a  quantity  of  Paris  green.  The 
peas  in  the  first  flower-pot  germinated  and  grew  finely,  while  those  in 
the  Paris  green  did  not  even  sprout,  but  rotted  in  the  ground.  A  few 
well-sprouted  peas  were  then  taken  from  the  healthy  pot,  and  placed  in 
the  flower-pot  containing  the  arsenite  of  copper.  The  next  morning  all 
the  peas  were  found  dead,  proving  that  if  Paris  green  be  used  too  freely 
the  soil  is  thereby  injured  and  rendered  unfit  for  culture.  This  dan- 
gerous remedy  has  been  used  already  to  such  an  extent  that  it  is  stated 
12,000  pounds  were  sold  in  one  season  at  La  Crosse,  Wisconsin,  for  the 
destruction  of  these  insects. 

The  Colorado  potato-bug  is  now  reported  in  Minnesota,  Wisconsin, 
Michigan,  Indiana,  and  Ohio.  On  the  northern  side  it  is  said  to  have 
reached  Canada.  It  is  held  that  these  insects  possess  poisonous  quali- 
ties when  handled,  and  many  instances  are  reported  of  injuries  produced 
by  gathering  or  crushing  them  in  the  naked  hand. 

There  is  another  beetle  which  very  much  resembles  the  true  Colo- 
rado potato-beetle,  the  Doryphora  juncta,  (Gerinar.)      It  has  been 
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found  in  Alabama  feeding  on  egg-plants  and  potatoes.,  and  also  on  the 
Fig.  30.  Solarium  Garolinense.  In  Alabama  it  was  said  to  be  espe- 
cially destructive  to  the  foliage  of  the  egg-plant.  The  gene- 
ral appearance  of  these  two  insects,  in  size,  color,  and  mark- 
ings, is  so  much  the  same  that  it  is  difficult  for  a  person 
not  an  entomologist  to  distinguish  them  at  first  sight. 
The  real  potato  bug,  however,  has  ten  stripes  on  the  wing- 
cases,  while  the  false  one  has  only  eight,  or,  in  Mr.  Walsh's  own  words, 
u  the  difference  between  D.  10-lineata  and  juncta  is  as  follows :  In  D. 
juncta  the  second  and  third  stripes  are  always  united  behind,  and  some- 
times before,  and  the  edges  of  all  the  stripes  have  a  single  groove  and  a 
single  row  of  punctures,  while  the  legs  are  rufous,  with  a  black  spot  in 
the  middle  of  the  front  of  all  the  thighs." 

The  Eocky  Mountain  grasshopper,  Caloptenus  spretus,  (TJhler,)  has  been 
very  destructive  in  the  far  West,  and  we  have  received  numerous  letters 
from  Utah  and  elsewhere  describing  their  ravages.  This  insect  resem- 
bles our  commonest  species  in  the  Eastern  States,  the  red-legged  grass- 
hopper, Caloptenus  femur-ruhrum,  (Degeer,)  in  size,  shape,  color,  and 
ornamentation,  but  it  has  much  longer  wing-covers  and  wings  in  propor- 
tion to  its  size.  Eev.  Cyrus  Thomas,  who  has  made  this  order  his  espe- 
cial study,  and  who  has  observed  these  insects  in  their  native  wilds, 
states  that  it  is  quite  a  distinct  species  from  the  femur-rubrwrn^  and  that 
pj    31  when  the  Rocky  Mountain  species  makes  its 

migrations  to  the  low  lands  it  frequently 
alights  amid  the  common  eastern  species, 
also  living  there,  but  never  mixes  with  them 
in  the  least,  and  when  the  migratory  species 
leaves  the  place  they  fly  away  in  masses 
without  taking  any  of  the  common  species 
with  them.  These  insects  fly  in  numbers  so  immense  and  to  such  dis- 
tances, and  breed  in  such  out-of-the-way  and  sterile  places — generally 
coarse-gravelly  table  lands  where  vegetation  is  very  scant — that,  as  yet, 
no  remedy  has  been  discovered,  at  least  when  the  insects  are  in  the 
perfect  state  and  ftirnished  with  powerful  wings.  A  correspondent  in 
Utah  states  that  fire  and  water  have  been  tried  with  but  little  effect,  and 
that  he  despairs  of  ever  getting  entirely  rid  of  them.  When  in  the 
larva  state  and  incapable  of  flight,  they  may  be  destroyed  in  limited 
numbers  by  rolling  the  land  with  heavy  rollers,  or  setting  fire  to  the 
grass  in  circles  in  the  spring ;  but  this  would  be  impracticable  on  a  large 
scale,  as  the  first  legions  that  produce  the  second  brood,  doing  the  great- 
est damage,  are  mostly  bred  in  waste  places  where  only  Indians  and 
wild  animals  roam.  A  planter  in  Texas  writes  in  a  Louisiana  paper : 
"As  soon  as  the  grasshopper  has  laid  its  eggs  let  the  planters  plow 
their  fields  and  turn  the  soil  over  and  the  eggs  under  a  deep  layer  of 
soil.  This  layer  of  soil  will  crush  the  eggs,  and  thus  destroy  the  spring 
crop  of  grasshoppers.  This  experiment  has  been  made  on  small  spots 
of  ground  where  myriads  of  eggs  were  deposited,  and  not  a  grasshopper 
came  from  under  those  layers  of  earth  that  covered  the  eggs."  This  no 
doubt  would  be  very  good  to  protect  certain  fields  or  gardens  from  the 
Fifft  32.  iryuries  inflicted  by  this  insect  when  in  the 

larva  and  pupa  state,  but  it  would  be  no 
protection  whatever  from  the  winged  hordes 
that  migrate  later  in  the  season.  The  com- 
mon red-legged  locust  or  grasshopper,  (7. 
femur-rubrum,  was  very  destructive  last 
year  to  fruit  trees,  grass,  &c.    In  parts  of 
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Maryland  and  Pennsylvania  these  insects  also  migrate  from  field  to 
field,  when  in  great  numbers  and  short  of  food,  but  never  take  the  long 
flights  their  western  relative  accomplishes  with  its  larger  and  more  pow- 
erful wings.  Tnrkeys,  domestic  fowls,  and  birds  serve  to  keep  their 
numbers  down  in  the  Eastern  States;  they  can  also  be  readily  caught 
in  drag-nets  made  of  cotton  cloth  or  canvas  swept  over  the  grass  early 
in  the  morning  when  they  are  somewhat  benumbed  and  inactive. 

For  destroying  cockroaches  it  has  been  recommended  to  strew  pul- 
verized borax  freely  in  and  aboat  their  haunts.  This,  however,  has 
been  tried  and  found  useless,  at  least  as  far  as  the  so-called  croton  bug, 
Bctobia  germanka  is  concerned,  which  feeds  freely  on  red  wafers,  Vermil- 
lion, &c,  In  a  library  they  were  killed  by  a  mixture  of  Paris  green, 
Btarch,  and  glycerine;  before  dying,  however,  they  stained  the  books 
and  papers  so  much  that  the  remedy  was  found  to  be  as  bad  as  the  dis- 
ease, and  it  was  therefore  discontinued.  It  would  be  dangerous  to  use 
this  remedy  about  the  kitchen  or  pantry  on  account  of  the  Paris  green. 

The  imported  currant-  worm  or  saw-fly,  Nematvsventricosm,  (Klug.,)  was 
very  destructive  last  season.   The  insect  is  stated  to  Fig.33. 

have  been  imported  first  in  the  neighborhood  of 
Rochester,  and  to  have  traveled  aboat  twenty-five 
miles  a  year.     The  perfect  fly  comes  out  of  the 
ground  about  April  or  May,  and  lays  her  eggs  along 
the  principal  veins  on  the  under  side  of  the  leaves. 
The  larvfe  have  twenty  legs,  black  heads,  and  are   I 
of  a  greenish  color,  spotted  with  black,  bat  after  p 
the  last  molt  they  become  entirely  of  a  green  color,  -i 
with  large,  dark,  eye-like  spots  on  each  Bide  of  the    - 
head.   When  fully  grown  the  larva)  are  about  three- 
fourths  of  an  inch  in  length.    They  then  burrow 
into  the  earth,  or  hide  under  dead  leaves,  and  spin  a  thin  oval  cocoon 
of  brown  silk,  in  which  the  pupa  is  formed.    The  perfect  insect  appears 
about  June  or  July,  aud  the  second  brood  does  not  come  ont  until  the 
following  spring.    The  native  currant-worm,  Pristophora  gro88ularUBt 
(Walsh,)  is  said  not  to  be  as  injurious  as  its  foreign  relative,  and  differs 
from  it  by  being,  in  the  larval  state,  always  of  a  uniform  green  color, 
without  the  black  dottings  always  found  ou  the  imported  species,  except 
after  the  last  molt.    The  cocoon  is  also  spun  among  the  twigs  and 
leaves  of  the  bushes  on  which  it  feeds,  and  it  does  not  go  under  ground 
to  form  its  cocoon.    The  insects  are  only  about  three-fourths  the  size  of 
the  imported  pest,  and  the  sexes  are  alike  in  coloration,  while  the  female 
of  the  imported  species  has  the  body  mostly  of  a  bright  honey-yellow, 
the  male  being  principally  black ;  the  venation  of  the  wings  also  varies. 
The  larva}  of  both  feed  upon  the  currant  and  gooseberry,  and  some  were 
brought  to  this  Department  which  were  said  to  have  been  found  feed- 
ing on  the  leaves  of  the  strawberry,  planted  around  the  currant  bashes. 
The  best  remedy  is  dusting  the  bushes  with  pulverized  white  hellebore— 
the  root  of  the  Veratrum  album  of  Europe — which  may  bo  found  at  any 
druggist's.     The  success  of  our  native  species,  Veratrum  viride  of  Gray, 
the  American  white  hellebore  or  Indian  poke,  has  not  yet  been  reported 
on,  bat  should  be  tried.    Syringing  the  plants  with  a  strong  decoction 
of  hellebore  is  said  to  kill  the  insect  also,  and  although  it  is  poisonous 
in  large  quantities,  the  American  Entomologist  states  that  in  minute 
doses  there  is  no  reason  to  be  afraid  'of  it.    Dr.  Fitch  states,  as  a  proof 
of  its  innocuous  properties,  that  it  has  long  been  in  use  as  the  basis  of 
certain  snofla.    It  would  be  well,  however,  to  wash  the  fruit  before 
Ming  it 
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Tho  pear  slag,  Sdandria  oerasi,  a  brownish-green,  slimy  Blug,  Seeding 
Fie.  'M.         "Pon  tiie  ^aves  of  the  pear  tree,  deposits  its  eggs  singly 
in  Jane,  in  incisions  made  by  the  piercer  of  the  female 
under  the  skin  of  the  leaf.    The  larvae,  hatching,  eat  the 
substance  of  the  leaf,  leaving  the  veins  and  under  skin 
.  untouched.    The  pupa  is  formed  in  oblong  oval  cavities 
)  under  ground.    The  insect  appears  in  about  fifteen  days 
'  after  the  sing  has  gone  into  the  ground,  in  Juno  and 
August,  and  lays  its  eggs  for  the  second  crop,  which  go 
into  the  ground  in  September  and  October,  and  remain 
until  the  following  spring,  when  the  perfect  flies  come  out  to  lay  their 
eggs  on  the  foliage    Mr.  Saunders,  of  Canada,  states  that  this  insect  is 
readily  destroyed  by  dusting  the  tree  with  air-slacked  lime.    Coal-oil 
will  injure  the  trees,  and  road  dust  is  of  little  value  when  dusted  over  the 
trees.    For  another  insect  of  the  same  genus,  Harris  recommends  syring- 
ing with  strong  soap-suds.     The  rose  slug  and  other  injurious  slug 
worms  can  be  destroyed  by  dusting  the  plants  with  the  powdered 
hellebore,  or  syringing  with  a  strong  decoction  of  the  same  root. 
The  perfect  insect  of  the  potter  wasp,  Eumenea  fraterna,  is  beneficial, 
as  it  stores  its  singularly  formed  mud-nest  with  liv- 
iug  but  apparently  paralyzed  caterpillars  as  food  for 
its  larvae.    A  single  nest  taken  this  season  was  found 
7  to  contain  sixteen  to  eighteen  caterpillars,  and  all 
of  them  a  species  feeding  on  the  willow.    In  Massa- 
chusetts it  is  said  to  store  its  nest  with  caterpillars  of 
the  canker  worm.     The  larva)  of  the  wasp  itself  is 
subject  to  parasites,  as  a  species  of  two-winged  fly 
(Toxopkoraf)  was  raised  from  the  vase-like  clay  nest  of 
i  potter  wasp  found  in  Maryland. 

A  butterfly  has  lately  made  its'  appearance  in  the 
neighborhood  of  New  York  and  Long  Island  which  is 
3  new  to  the  gardens  there,  the  caterpillar  of  which  has 
v  "  already  done  very  great  damage.     This  insect  is  the 

common  cabbage-butterfly  of  Europe,  Pteris  rapw,  {Linn.,)  called  by 
tho  Canadians  ver  &  caur,  or  heart-worm,  from  the  habit  it  has  of  not 
only  eating  tho  outsido  leaves,  but  of  destroying  the  heart  of  the  cab- 
bage. It  was  probably  introduced  into  Quebec  iu  1856  or  1857  from 
Europe,  in  the  egg  state,  on  tho  under  side  of  cabbage  leaves  thrown  oat 
from  some  vessel,  and  in  1864  it  had  not  extended  more  than  forty  miles 
from  Quebec  as  a  center,  but  in  1860  it  bad  found  its  way  into  New 
Hampshire  and  Vermont,  and  iu  1S69  was  said  to  have  been  found  in 
Hudson  City  and  Hoboken,  and  no  doubt  tho  coming  year  it  will  spread 
into  Pennsylvania.  The  females  de- 
F'S- 36-  posit  their  eggs  on   the   cabbage. 

,,..     —      -p-v-™,      The  caterpillars  are  of  a  green  color 
*vf&----~c**      Ti^NsftH^      with  black  dots,  having  a  yellowish 
stripe  down  the  back  and  a  row  of 
^  yellow  spots  on  each  side,  and  feed 
I  upon  tho  leaves  and  bore  holes  in 
/  the  solid  head  of  tho  cabbage,  ren- 
dering it  filthy  and  unfit  for  use. 
The  pupa?  are  suspended  by  a  web 
of  silk  at  the  end  of  tho  body,  into 
which  the  hooks  of  the  tail  are 
twisted,  and  by  a  thread  of  silk 
around  the  back,  which  is  fastened 
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to  tbe  beard,  fence,  or  stone  under  which  they  transform.  When  about 
to  change,  the  skin  of  the  back  of  the  chrysalis  splits  open,  and  the 
perfect  butterfly  comes  out,  at  first  with  wings  small  and  flaccid,  but  in 
a  very  short  time  they  begin  to  expand,  until  finally  they  have  attained 
their  regular  size  and  the  butterfly  is  able  to  use  them  in  flight.  It 
then  mates,  and  deposits  its  eggs  on  plants  of  the  cabbage  family.  The 
first  butterflies  appear  in  Massachusetts  in  April,  and  during  the  summer. 
The  change  from  caterpillar  to  perfect  insect  occupies  only  about  eight 
days,  but  the  pupce  or  chrysalides  of  the  late  broods  remain  all  winter, 
and  are  only  hatched  out  the  following  spring.  These  caterpillars  feed 
not  only  on  cabbage  bat  also  on  cauliflower,  mustard,  turnip,  mignonette, 
nasturtium,  and  arc  even  said  by  Curtis  to  be  found  on  willow  in 
England.  The  male  butterfly  is  yellowish-white  with  black  tips  and 
one  round  black  spot  only  on  each  upper  wing,  while  the  female  has  two 
and  sometimes  three.  The  American  Entomologist  states  that  as  a 
remedy  salt  has  been  found  more  effectual  than  either  tobacco,  creaylic 
acid,  soap,  or  guano,  and  that  by  laying  pieces  of  board  between  the 
rows  of  cabbages,  supporting  them  about  two  inches  above  the  surface 
of  the  ground,  the  worms  will  resort  to  them  to  undergo  their  trans- 
formations, and  can  then  be  easily  destroyed.  The  saponaceous  com- 
pounds of  cresylic  acid  are  also  recommended ;  but  Mr.  P.  T.  Quiim,  of 
Hew  Jersey,  gives  the  following  as  his  experience  in  combating  this 
insect.  On  his  return  from  California  last  summer  he  found  his  cabbages 
infested  with  worms  which  threatened  total  destruction.  After  trying 
various  remedies,  he  found  this  recipe  to  be  the  best :  Twenty  parts  of 
superphosphate  made  with  slush  acid,  one  part  of  carbolic  powder,  and 
three  parts  of  air-slacked  lime,  mixed  well  together,  and  thoroughly 
dusted  into  each  bead  four  times  at  in-  _.    ,.„ 

tervals  of  four  days.     The  result  was  lg'  ^—**?-^. 

the  saving  of  seventy-five  thousand  cab-  Am^rBX-^-  ^[^^/^ 
bages  and  a  loss  of  only  five  per  cent.  A         ^^atjz^s 

It  wonld  be  well  for  cabbage-growers   _ 
also  to  offer  a  small  reward  to  children    ■  : 
for  every  white  butterfly  caught  and  \  '> 
destroyed  early  in  spring  among  the  V 
cabbages,  as  it  is  these  comparatively     x 
rare  butterflies  that  originate  the  im- 
mense number  of  caterpillars  which, 
later  in  tbe  fall,  destroy  the  whole  crop. 
We  have  two  other  white  butterflies 
in  the  United  States  which  injure  cabbages,  but  not  to  such  a  degree 
as  tbe  P.  rapw,  as  they  confine  themBelTes  principally  to  the  leaves,  and 
do  not  burrow  into  the  heart  of  the 
plant.    In  the  Northern  and  Eastern    ^^™__^        e* " 
States  the  pot-herb  Pontia  of  Harris 
{Pieria  oltracea,  Bdv.)  is  most  abnnd-  ^&?^=&&>>±* 
ant.      It  differs  from  rapw  by  being 
wholly  white,  without  any  black  spots 
or  markings.    The  southern  cabbage 
butterfly  (Pierti  protodice,  Boisd.)  is 
found  all  along  the  southeastern  At- 
lantic coast  from  Connecticut  to  Tex- 
as.    It  is  exceedingly  common  in 
Maryland  and  Virginia,  but  does  not 
appear  to  do  much  damage  in  gene- 
ral to  cabbages  in  this  neighborhood, 
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where  it  has  been  frequently  found  feeding  on  the  leaves  of  tnrnip.  The 
wings  are  white,  with  much  larger,  longer,  and  more  irregularly-shaped 
black  markings  than  rapa,  and  these  round  black  spots  are  never  so 
distinctly  marked.  Their  transformations  are  effected  very  much  in  the 
same  manner  as  rapa:,  and  the  same  remedies  may  he  used. 

Sensational  reports  have  appeared  from  time  to  time  daring  the  past 
year  in  various  local  papers,  stating  that  individuals  have  died  from  be- 
ing poisoned  or  stung  by  the  caudal  horn  or  tail  of  the  common  green 
tomato  or  potato  worm,  Macrosila  [celeua  G.  and  E.)  quinquemaculata, 
Steph.,  and  many  persons  have  been  so  much  alarmed  by  these  reports 
as  to  abstain  entirely  from  gathering  their  tomatoes.  This  is  simply 
ridiculous,  as  the  caterpillar  has  no  power  of  charging  tail  foremost ; 
.    _.  and  even  if  it  had,  there 

g'    '  is  no  poison  whatever 

in  either  the  tailor  head. 
It  is  true,  if  crushed, 
■i  the  larva  will  eject  from 
Aits  mouth   a    greenish 
'  semi-fluid  substance, 
-\  which  is  merely  the  un- 
digested and   recently- 
swallowed  food.    Had  there  been  a  poison  about  these  much-abused 
caterpillars,  there  wouldhave  been  dreadful  mortality  among  the  turkeys 
in  Maryland  for  many  years  past,  as  these  birds  are  used  to  extirpate 
the  tobacco  worms,  a  closely  allied  species,  feeding  upon  them  vora- 
ciously, even  fattening  on  them,  and  without  any  symptoms  of  poison. 
It  may  be  interesting  to  entomologists  to  know  that  last  year  the  cat- 


Fig.  40. 


erpillar  of  Spinxeremitis, 
Walk.,f8orduZaofHar.,) 
was  taken  feeding  on 
the  mountain  mint  in  tho 
autumn.  This  larva  was 
described  by  Mr.  Litner 
of  Albany,  N.  Y.,  as  feed- 
ing on  spearmint  or  wild  bergamot.  An  outline  of  the  caterpillar  is 
given,  as  it  is  rare  and  little  known. 

The  larval  of  a  very  common  and  beautiful  moth,  well  known  to  entomo- 
logists, Utctheisa(l)eie<ypca)bclla,(DTUTy,)'w6TeiiiBcoYeieil  late  in  July  and 
Fig,  4i,  Augustto  bo  abundant  in  the  Beed- 

podsofthe  rattle-box,  (Crotalaria.) 
The  caterpillar,  having  first  eaten 
a  large  round  hole  in  the  outer  en- 
velope or  shell,  enters  the  pod, 
where  it  hides  itself,  and,  undis- 
turbed by  outside  influences,  de- 
vours the  seeds.    This  habit  of 
concealing  itself  in  the  pod  renders 
finding  it  very  difficult,  even  when 
the  beating-net  is  used  to  sweep 
the  meadows.    Dr.  Harris  formerly 
suggested  that  as  the  larva  of  a 
European  species  is  said  to  feed 
on  the  mouse-ear.  our  native  species  might  do  the  same;  but,  although 
diligently  searched  for,  it  has  not  yet  been  taken  here  on  that  plant. 
The  moth,  which  is  partly  diurnal  in  habits,  is  of  a  yellow  color,  beau- 
tifully .and  irregularly  .marked  with  white,  in  which  .are  several  distinct 
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round  black  spots.  The  under  wings  are  rose-colored* or  light  crimson, 
with  black  edging.  The  larva  is  also  yellow,  with  black  and  white 
rings,  and  the  chrysalis  is  black  and  yellow,  and  remains  a  chrysalis,  or 
pupa,  in  the  summer  a  week  or  ten  days.  The  larva  is  also  said  to  feed 
on  lupine. 

The  larva  of  Acoloithus  fakarius,  Clem.,  has  been  found  on  both  the 
grape  vine  and  the  Virginia  creeper,  ( Ampelopsis  quinque-  pj    ^ 

foMa.)  These  caterpillars  were  found  in  July  in  Mary- 
land, either  solitary  or  two  or  three  together,  eating 
small  holes  in  the  leaves.  When  kept  in  confinement 
they  spun  small  parchment-like  cocoons  among  the  dead 
foliage  and  rubbish  in  the  bottom  of  the  box  in  which 
they  were  confined,  and  the  perfect  insect  appeared  in 
ten  to  fourteen  days  after  the  cocoon  was  spun.  The  in- 
sects, in  the  perfect  state,  resemble  very  much  the  Amer- 
ican forester  of  Fitch,  Aeolmthus  (Procris)  Americana, 
Bdv.,  (Agricultural  Eeport,  1854,  pi.  6,)  but  are  only 
half  the  size,  and  do  not  have  the  anal  tufts  5  the 
collar  is  of  a  paler  orange,  divided  on  the  top  by  a 
black  point,  and  the  rest  of  the  insect  is  of  a  somewhat  bluish-black 
color.  If  they  are  found  to  increase  so  as  to  become  injurious  they  may 
be  destroyed  by  syringing  the  vines  with  whale-oil  soap-suds,  or  a  wash 
of  hellebore  and  water. 

The  Samia  (Attacus)  cynthia,  or  ailanthus  silk-worm,  introduced  for 
its  ailk-prodpcing  qualities  in  1860  and  1861,  has  become  acclimated  in 
several  of  our  northern  cities  on  the  Atlantic  coast,  but  has  not  yet 
been  utilized,  as  for  as  we  can  learn:  in  this  country.  Mr.  Andrews,  of 
New  York,  states,  however,  that  he  is  of  the  opinion  that  8.  cynthia  "is 
the  moth  best  adapted  to  our  northern  climate  as  a  silk-producer,  and 
has  received  a  specimen  of  sewing  silk  made  from  its  cocoon,  which  has 
strengthened  his  previous  favorable  opinion."  Although  this  inseot  has 
increased  to  such  a  degree  in  some  places  as  to  become  almost  a  nui- 
sance, an  attempt  was  made  during  the  past  year  to  induce  the  Govern- 
ment to  re-introduce  the  insect,  which  is  already  naturalized  and  abund- 
ant. Mr.  Riley,  in  the  American  Entomologist,  speaking  on  this  subject, 
says :  "The  insect  has  become  wild,  and  is  increasing  around  Baltimore, 
Philadelphia,  Chicago,  and  Brooklyn,  and  a  certain  individual,  totally 
ignorant  of  what  has  been  done  in  past  years,  is  soliciting  Government 
aid  in  the  introduction  of  this  worm."  Mr.  Riley,  five  years  ago,  made 
extensive  experiments,  and  in  the  Prairie  Farmer  of  April  18, 1866, 
stated  that  its  cocoon  was  of  no  more  value  than  some  of  our  native 
silk-worms. 

Attacus  pernyiy  another  silk-producing  insect  from  Manchouria,  and 
feeding  on  oak,  has  been  successfully  raised  to  the  perfect  or  moth  state, 
by  Mr.  John  Akhurst,  of  Brooklyn,  New  York,  but  not  in  sufficient 
numbers  to  warrant  any  report  upon  its  silk-producing  qualities  in  this 
climate.  A  third  so-called  foreign  silk-worm,  Antherea  yama-mai,  or 
Japanese  silk-worm,  feeding  on  th<S  oak  and  apple  in  the  open  air,  has 
also  been  experimented  on  by  Mr.  Andrews  and  Mr.  Akhurst.  The 
great  trouble  with  the  insect  at  present  appears  to  be  that  the  eggs 
batch  out  before  there  is  sufficient  oak  foliage  for  the  young  caterpillars 
to  feed  upon.  Mr.  Riley  states  that  his  experience  with  the  Japanese 
silk-worm  the  past  summer  was  very  unsatisfactory,  and  that  in  1860 
the  experimenters  in  England  also  met  with  poor  success ;  but  notwith- 
standing these  unfavorable  reports,  it  would  be  well  to  try  it  another 
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year  before  making  any  decision  as  to  its  adaptability  to  this  climate 
and  its  silk-growing  qualities. 

During  the  last  year  an  experiment  was  made  on  a  rather  extended 
scale  as  to  the  feasibility  of  feeding  the  common  Chinese  mulbeny  silk- 
worm (Bombyx  mori)  on  the  leaves  of  the  Osage  orange,  (Madura 
aurantiaca,)  a  plant  now  plentiful  in  the  Western  States,  where  it  is 
used  for  hedges,  and  is  found  growing  wild  in  the  Southwest,  where  it 
is  known  as  Bois  Ware.  Mr.  Samuel  Cornaby,  of  Spanish  Fork  City, 
Utah  Territory,  writes  the  following  letter : 

Having  been  engaged  in  silk  culture  for  three  yoars  past,  I  take  the  liberty  of  sub- 
mitting to  you  a  report  of  what  I  have  done.  In  1867  Mr.  Albert  K.  Thurbor,  of 
this  place,  on  his  return  from  a  visit  to  London,  England,  presented  me  with  a  few  silk- 
worm eggs  of  the  old  French  variety.  They  made  sixteen  cocoons,  producing  three 
female  moths.  The  following  year  I  raised  fivo  hundred  worms,  but  not  having  suf- 
ficient mulberry  leaves  to  feed  them  I  fed  part  of  them  on  Osage  orange.  They  ate  it 
with  avidity ;  all  did  well,  and  made  cocoons  of  good  size  and  color.  Last  season 
(1869)  I  fed  five  thousand  worms  on  Osago  orange  and  they  made  five  thousand  co- 
coons. This  season  I  am  feeding  ten  thousand  worms  on  Osage  orango  and  they  are 
doing  well.  I  would  here  remark  that  I  have  novor  found  a  diseased  worm  since  I 
commenced  raising  silk. 

I  have  fed  a  portion  of  my  worms  oaoh  season  on  mulberry  and  a  portion  on  Osage 
orange,  and  those  fed  on  the  latter  have  thrived  and  done  as  well  as  those  fed  on  the 
former.  I  do  not  suppose  Osago  orange  is  preferable  to  mulberry  to  &ed  silk- worms, 
but  it  may  bo  of  importance  to  6omo  to  know  that  they  will  do  well  upon  it.  I  have 
fed  worms  on  the  two  kinds  of  feed  in  close  proximity,  and  have  known  them  to  leave 
the  mulberry  and  go  to  the  Osage  orango.  The  dryness  of  our  climate  and  the  absence 
of  thunder-storms  during  the  feeding  season,  render  Utah  particularly  adapted  to  the 
raising  of  silk,  and  perhaps  it  may  be  more  favorable  for  feeding  Osage  orange  than  a 
moist  climate. 

Not  having  sufficient  knowledge  of  the  quality  of  silk  to  teat  it,  I  sent  some  cocoons 
to  Mr.  Muller,  of  Nevada  City,  California,  to  be  reeled  and  tested,  and  he  reports  that 
the  silk  is,  to  all  appearances,  strong  and  of  excellent  quality.  I  intend  to  make  a 
business  of  silk  culture  as  fast  as  circumstances  will  permit. 

These  facts  having  been  doubted  by  some  who  had  been  unsuccessful 
in  raising  the  silk-worm  on  Osage  orange,  a  letter  was  addressed  to  Mr. 
Cornaby,  requesting  further  particulars  of  his  experiment,  and  in  his 
answer  he  reiterates  his  former  statement  and  adds: 

If  any  additional  testimony  is  necessary  to  confirm  my  statement,  I  can  give  the 
names  of  as  many  responsible  persons,  under  seal,  as  may  be  required,  as  the  facts  are 
quite  familiar  to  all  tne  inhabitants  of  this  town,  and  the  greater  part  of  the  county. 

This  season  I  have  fed  upward  of  ten  thousand  worms  on  Osage  orange,  and  they 
have  all  spun — tho  box  of  cocoons  I  sent  you  being  an  average  sample  oi  the  crop. 
This  is  the  third  season  I  have  fed  and  propagated  the  same  worms  entirely  on  Osage 
orange,  and  they  show  no  signs  of  deterioration ;  on  tho  contrary,  it  was  remarked  by 
many  this  season,  who  had  seen  them  during  the  past  three  years,  that  they  looked 
larger  and  better  than  they  had  over  seen  them  beforo.  Thai  portion  of  my  crop  fed 
on  mulberry  tho  past  four  years  shows  no  porceptiblo  difference,  hatching  out  and  spin- 
ning about  the  same  time  as  those  fed  on  Osage  orango. 

I  would  like  to  have  the  relative  qualities  of  the  sfik  thus  differently  fed  thoroughly 
tested,  and  would  be  pleased  to  forward  specimens  of  each  to  any  one  who  could  do  so. 

My  worms  hatched  out  this  season  on  the  8th  of  May,  and  spun  on  the  19th  of  Juno, 
feeding  forty-two  days,  this  being  seven  days  longer  than  previous  seasons,  owing  to  a 
cold  storm  that  occurred  in  May,  lasting  about  one  week,  rendering  them  almost  inac- 
tive  during  that  time ;  and  I  have  used  no  artificial  heat  either  at  hatching  or  during 
the  feeding  time. 

I  have  paid  particular  attention  to  cleanliness  and  ventilation  in  my  cocoonery,  keep- 
ing tho  doors  and  windows  almost  constantly  open,  even  during  tho  night  when  the 
weather  was  favorable.  I  attribute  my  sucoess  mainly  to  our  fine  dry  climate.  Wo 
have  no  dews,  and  rain  and  thunder-storms  are  of  rare  occurrence  during  feeding  season. 

A  largo  black  caterpillar  with  yellow  longitudinal  stripes,  and  having 
two  black  projectingprocesses  or  horns  on  the  second  segment  of  the  body, 
and  black  prickles  on  all  the  other  segments,  Anisota  senatorial  (8.  &  A.,) 
is  sometimes  extremely  abundant  in  Maryland,  doing  considerable  injury 
to  the  oak.    The  eggs  arc  deposited  in  clusters  under  leaves  at  the  end  of 
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the  branch.  The  larvee  are  social  in  habits,  and  feed  together  in  com- 
panies, attaining  their  full  size  in  Aug-  Fig.  43. 
ust  and  September  when  they  bury 
themselves  six  or  eight  inches  in  the 
earth,  to  change  to  pupae,  and  the  fol- 
lowing summer  make  their  appearance 
in  the  perfect  or  moth  state.  The  fe- 
males are  of  a  yellow-ochre  color, 
crossed  with  a  dark  band,  and  have  a  white  spot  in  the  middle  of  the 
upper  wing.  The  males  are  much  smaller,  and  have  somewhat  trans- 
parent wings  of  a  reddish  brown,  having  a  white  spot  on  the  upper  wing 
also. 

A  similarly  formed  caterpillar,  but  of  a  green  color,  with  black  horns, 
shorter  prickles,  and  a  yellowish  lateral  line,  shaded  near  the  end  with 
rose  color,  (Anisota  (Dryocampa)  rubicunda,  Fta.  44. 

Fab.,)  does  considerable  injury  to  the  silver 
maples  in  Washington,  where  there  are 
two  broods  annually.  The  moth  is  a  most 
beautiful  insect,  the  upper  wings  being  of 
a  delicate  yellow  and  rose,  or  pink  color. 
As  both  these  insects  in  the  larval  state  are 
more  or  less  gregarious  and  keep  together,  they  can  readily  be  seen  and 
destroyed  when  feeding  on  the  foliage. 

The  tent  caterpillar,  Clisiocampa  Americana,  Har.,  which  forms  the 
large  cobweb-like  nests  in  orchards,  in  June  and  July,  was  very  destruc- 
tive in  some  localities  last  year.  The  eggs  are  Fig.  45. 
laid  on  the  twigs  in  bunches  numbering  from 
two  hundred  and  fifty  to  four  hundred,  placed 
side  by  side  in  perfect  rows  around  the  twig, 
and  are  covered  with  a  gummy  matter.  They 
may  be  readily  seen  in  winter,  when  the  foliage 
has  fallen,  and  the  twigs  are  bare.  The  pupae 
are  formed  in  slight  cocoons  in  crevices  of  bark,  under  boards,  &c.,  and 
tfee  insect  comes  to  maturity  in  twelve  to  eighteen  days.  It  is  of  a 
brownish-yellow  color,  with  two  oblique  rust-brown,  and  nearly  parallel 
lines  running  across  the  wings.  The  best  method  of  destroying  them  js 
to  tear  down  the  nests  when  and  wherever  found.  This  can  be  done 
readily  with  a  long  mullen-staJk  or  a  brush  of  twigs  affixed  to  a  long 
pole,  and  when  the  caterpillars  are  beaten  to  the  gronnd  they  can  be 
crushed,  or,  as  they  collect  together  on  the  trunks  during  their  last 
molting  period,  they  can  be  slaughtered  in  masses.  The  best  remedy 
is  to  search  for  and  destroy  the  egg-clusters  in  the  orchard  when  the 
trees  are  leafless. 

The  grass  or  army  worm,  Leucania  wnipuncta,  Haw.,  though  it  made 
its  appearance  in  some  places,  was  not  Fig.  46. 

especially  troublesome  during  the  last 
season.  The  eggs  are  probably  deposited 
at  the  base  of  perennial  grass-stalks,  and 
the  larvae  at  times  appear  in  immense 
multitudes  in  the  Northern,  Middle,  and 
Western  States,  where  they  destroy  grass, 
gram,  and  other  crops.  Leaving  one 
field,  after  having  eaten  it  out,  they 
march  or  crawl  to  those  in  the  neighbor- 
hood in  search  of  food ;  hence  the  vulgar  name  of  army  worm.  The 
pup&  are  formed  in  a  rude  earthen  cocoon,  and  remain  as  pupcB  two  to 
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three  weeks.  The  insect  by  day  hides  in  tufts  of  grass.  When  the 
larvae  are  migratory,  or  on  the  march  for  food,  their  march  is  stated  to 
be  at  the  rate  of  two  to  six  rods  per  hour.  These  pests  are  said  to 
multiply  much  faster  in  dry  seasons  when  the  swamps  are  dry,  and 
when  they  are  thus  multiplied  a  wet  season  and  overflowing  swamps 
drive  the  insects  from  their  lurking  places  in  flocks,  and  they  alight 
here  and  there  over  the  country.  There  is  generally  but  one  brood  in 
the  more  northern  States  in  one  season,  but  in  the  South  there  are 
probably  two,  the  last  of  which  hybernates  as  pupae.  Several  remedies 
have  been  proposed  for  their  prevention  and  destruction,  among  which 
may  be  mentioned  burning  over  the  meadows  in  winter  or  very  early 
in  spring,  or  plowing  late  in  the  fall  or  early  in  spring,  which  will  prob- 
ably destroy  all  their  eggs.  Judicious  ditching  will  prevent  their  migra- 
tion from  infested  fields  to  those  as  yet  uninjured,  and  these  ditches 
should  be  dug,  if  possible,  with  almost  perpendicular  sides,  or  sloping 
inward  from  the  top  on  the  side  to  be  protected,  so  that  the  caterpillars 
cannot  readily  crawl  out.  When  the  ditches  are  filled  with  the  strug- 
gling caterpillars,  if  dry  straw  is  scattered  over  them  and  fire  applied 
it  will  kill  them  and  clear  the  ditch  for  another  lot. 

The  corn-worm  of  Maryland,  or  boll-worm  of  the  South,  Heliothis 
armigeraj  Hub.,  (Agricultural  Eeport,  1854,)  has  been  found  to  be  very 
injurious,  not  only  to  cotton  and  maize,  but  also  to  green  peas,  pump- 
kins, and,  last  year  especially,  to  both  the  lipe  and  unripe  fruit  of  the 
tomato,  into  which  the  caterpillar  bores,  rendering  it  totally  unfit  for 
use.  A  single  caterpillar  will  sometimes  entirely  ruin  a  number  of  the 
fruit  on  one  plant  alone.  Plates  or  wide-mouthed  bottles  of  sirup  or 
sweetened  vinegar  placed  near  the  vines  will  attract  the  moths  in  the 
evening  twilight,  and  in  the  morning  inauy  dead  millers  will  be  found 
stuck  fast  in  the  viscid  substance. 

The  larva  of  Pfidkellura  nitidalis,  Cramer,  or  cucumber  moth,  was 


Fig.  47. 


taken  several  years  ago  in  Florida  boring  holes  in 
the  fruit  of  the  squash  and  feeding  on  the  flesh  in- 
side. Last  year  the  larva  of  this  insect  was  re- 
ported as  very  injurious  to  melons  and  cucumbers 
in  Missouri,  by  eating  holes  in  the  fruit,  from  July 
to  the  end  of  September,  as  many  as  four  being 
sometimes  found  in  one  cucumber.  The  pupae  are 
formed  in  slight  cocoons  of  wbite  silk  on  leaves 
near  the  ground,  and  the  perfect  moth  appears  in 
eight  to  ten  days  and  probably  hybernates  as  a 
perfect  insect.  This  larva  is  said  also  by  Guene 
to  feed  on  potatoes.  To  destroy  this  pest  it  has  been  recommended  to 
examine  the  cucumbers  and  melons  early  in  the  season,  and  to  destroy 
the  first  worms  that  appeal*  and  also  all  iufested  fruit  The  upper 
wings  of  the  moth  are  of  a  yellowish-brown  color,  with  a  semi-transpa- 
rent, irregular,  yellow  spot,  while  the  hind  wings  are  of  the  same  semi- 
transparent  yellow  color,  with  a  broad  dark  border. 
The  clover- worm,  or  gold-fringe  moth,  Asopia  costalis.  Led.,  was  found 
Fig.  48.  so  plentiful  in  a  stack  of  clover  and  hay,  in  Mary- 

<es££nim*    <*^n».  ^an(l?  that  the  place  literally  swarined  with  them,  and 
^^**^    ^^  the  hay  appeared  to  be  totally  ruined.    The  larva 

attacks  and  spoils  clover  for  feeding  purposes,  both 
^STcJv  in  the  stack  and  by  interweaving  and  covering  it 
fix\  with  silken  webs  and  black  excrement  that  much 
resembles  .gunpowder.    It  has  been  stated  that  they 
feed  on  dried  clover  alone,  but  some  experimented  with  fed  sparingly 
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on  the  fresh  flowers,  rejecting  both  leaves  and  stalks.  The  pupa  is 
formed  in  a  slight  cocoon,  and  the  moths  fly  late  in  June  and  July. 
The  colors  of  the  perfect  insect  are  reddish-brown  with  yellow  mark- 
ings, and  broad,  golden-like  fringes  to  the  wings. 

The  canker-worm  of  the  Northeastern  States,  Anisopteryx  vernata, 
(Peck,)  is  said  to  have  made  its  appearance  in  Fig#  49 

Michigan  in  apple  orchards,  and,  if  true,  may  be 
expected  to  spread  rapidly  if  not  checked  in 
time.    The  eggs  are  deposited  to  the  number  of 
sixty  to  one  hundred,  in  rows,  glued  to  the  sur-      f^i_3 
face  of  the  bark,  and  the  larvae,  as  soon  as  <u-n *,«»*--*» 
hatched,  destroy  the  foliage.     The  pupae  are 
formed  two  to  six  inches  under  ground,  in  rude 
earthen  cocoons,  beneath  the   trees,  and  the 
perfect  female,  late  in  the  autumn  or  early  in        —     .     ;    ;  ^ 
the  spring,  crawls  up  the  trunk  of  the  tree  (as  ^  ///j iji  \v^\\ 

she  is  wingless)  to  deposit  her  eggs,  which  hatch  ^*;^     ^i,,-^ 

out  in  the  spring  into  small  looping  caterpillars,  or  so-called  measuring- 
worms,  and  in  a  short  time  destroy  all-  the  foliage.  The  remedy  to  be 
sought,  therefore,  is  something  that  will  prevent  the  wingless  female 
from  ascending  the  tree  to  lay  her  eggs.  Leaden  oil-troughs  have  been 
used  with  some  success,  but  if  they  are  used  around  the  trunk  itself, 
the  oil  running  over  is  apt  to  injure  the  tree,  and  it  might  be  safer  to 
form  a  tight  inclosure  of  boards,  or  a  box  a  foot  or  more  in  height,  the 
same  as  that  recommended  for  the  elm-tree  beetles ;  only  in  this  instance 
the  tin  projection,  coated  with  some  viscid  substance,  should  be  on  the 
outer  sides  of  the  box,  or  the  oil-troughs  themselves  could  be  placed 
around  the  box  on  the  outside,  at  some  distance  from  the  tin  projection. 
This  would  save  any  risk  of  injury  to  the  trunk  by  leakage  or  spilling 
of  the  oil.  The  tin  would  also  protect  the  oil  from  being  washed  out 
by  heavy  rains,  and  at  the  same  time  be  a  second  almost  impassable 
terrier  to  the  progress  of  such  insects  as  might  be  enabled  accidentally 
to  cross  the  trough  of  oil.  Muriate  of  lime  is  said  to  be  useless  in 
destroying  these  insects.  Late  fall  plowing  and  the  use  of  hogs  are 
highly  recommended.  A  good  jarring  when  the  worms  are  on  the  tree 
will  shake  most  of  them  from  the  branches  to  the  ground.  Some,  how- 
ever, will  remain  suspended  in  the  air  by  a  silken  thread,  which  can  be 
easily  severed  by  swinging  a  stick.  When  all  the  worms  are  on  the 
ground  they  may  be  destroyed  by  scattering  straw  over  them  and  set- 
ting fire  to  it,  taking  care  ijot  to  injure  the  tree  itself. 

The  cranberry  crops  in  various  parts  of  New  Jersey  and  the  New 
England  States  have  been  very  much  injured  by  the  attacks  of  the  lar- 
vae of  a  small  Tortrix  or  moth.  Anchylopera  vaccineana,  (Packard's 
Guide,)  commonly  called  the  cranberry  or  fire- worm.  The  eggs  of  this 
insect  remain  all  winter  on  the  plants,  hatching  from  the  20th  of  May  to 
the  1st  of  June.    The  caterpillars  feed  on  the  tender-  Fig.  50. 

growing  shoots,  drawing  the  leaves  together  with  their 
webs  for  shelter,  and,  concealing  themselves  within, 
they  feed  upon  the  foliage.  They  reach  their  full  size 
in  about  two  weeks,  when  they  spin  up  in  a  light  cocoon 
among  the  leaves  or  rubbish  on  the  ground.  The  pupa 
state  lasts  ten  to  twelve  days,  and  the  moths  are  nu- 
merous (in  Massachusetts)  from  June  10  to  July  1.  A  second  crop  ol 
GggB  is  laid  in  August  and  September,  which  remain  on  the  plant  all 
winter. 
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Another  caterpillar  appears  about  August  1,  (in  Massachusetts,)  and 
Fig.  51.  injures  the  fruit,  the  berries  that  are  attacked  turning  pre- 
maturely red,  wnich  is  the  first  indication  of  their  presence. 
Most  of  the  larvae  reach  their  full  size  before  Septem- 
ber, and,  when  folly  grown,  enter  the  ground,  spinning  their 
cocoons  within  a  few  inches  of  the  surface.  These  cocoons 
are  covered  with  sand,  and  are  hardly  distinguishable  from 
small  lumps  of  earth.  Several  caterpillars  sent  from  New 
Jersey,  as  injuring  the  fruit  of  the  cranberry,  resembled 
in  habits  the  above  insect,  excepting  the  cocoons  were 
formed  on  the  surfttce  of  the  earth,  but  unfortunately  I 
was  not  able  to  raise  one  perfect  moth.  The  only  remedy 
recommended  is  to  flood  the  infested  patches,  when  practi- 
cable, until  the  worms  are  destroyed. 
A  small  caterpillar,  the  grape-berry  moth,  Lobesia  botrana,  (Zeller,)  (Pen- 
tMna  viUvorana  of  Eiley,)  was  found  in  large  numbers  during  the  last 
Fig.  52.  season  infesting  the  grape  in  Maryland.  The  lame  of 
the  first  brood  are  stated  by  some  entomologists  to  feed 
upon  the  leaves,  which  they  roll  up,  but  this  is  denied  by 
others.  At  least  when  the  grapes  are  formed  the  larva 
bores  into  them  and  feeds  upon  the  pulp.  When  it 
reaches  the  seeds  it  eats  out  the  interior,  and  if  one 
grape  is  not  sufficient,  it  fastens  the  already  ruined  grape 
to  an  adjoining  one  by  means  of  silken  threads,  and  bur- 
rows into  it  likewise.  Mr.  Eiley  states  that  the  cocoons 
are  formed  on  the  leaves  by  cutting  out  a  clean,  oval  flap, 
leaving  it  hinged  on  one  side,  rolling  it  over,  and  fastening  it  to  the 
leaf :  but  those  found  in  Maryland  spun  loose  cocoons  amidst  the  grapes 
and  leaves,  or  on  the  surface  of  the  ground.  There  are  probably  two  or 
three  broods  in  one  season,  and  the  last  brood  passes  the  winter  within 
the  cocoon  either  as  larva3  or  pupae.  A  little  attention  given  to  the 
grape-vines  early  in  the  season,  by  pulling  off  all  infested  grapes  and 
destroying  them,  will  be  of  great  utility,  as  it  was  observed,  in  the  ex- 
periments made,  that,  after  the  first  crop  of  larvae  had  been  careftilly 
taken  off  the  vines  to  study  their  habits,  later  in  the  season,  scarcely  a 
single  spotted  or  infested  grape  could  be  found  on  the  same  vine,  with 
which  to  continue  the  experiments. 

The  well-known  apple  codling-moth,  Carpocapsa  pomonella,  (Linn.)  has 

been  extremely  destructive  to  the  apple  crop  in  general  by  burrowing  out 

and  destroying  the  fruit.    Many  fruit-growers  have  come  to  the  conclu- 

Fig.  53.  sion  that  keeping  hogs  in  the  orchards  to  devour 

:.  .    _       ^_    the  fallen  fruit  is  the  best  and  surest  remedy  for 

^U^^4Jiit.T>  <££v2*  this  iusect  as  well  as  the  plum  curculio.    Hay 

bands  or  ropes  around  the  trunk  and  principal 
limbs  of  the  trees  have  been  recommended,  as 
they  furnish  a  shelter  under  which  the  caterpillars 
will  seek  rcfttge  when  about  to  form  their  cocoons. 
Here  they  can  easily  be  found,  and  destroyed  by 
rubbing  the  band  briskly  up  and  down  every  four  or  five  days,  so  as  to 
crush  the  insects  harboring  under  it.  Other  orehardists,  however, 
recommend  rags  and  softer  substances,  to  be  placed  in  the  crotches  of 
the  branches  or  around  the  trunks,  &c,  as  they  can  be  taken  off  and 
more  readily  examined  for  insects  than  the  hay  ropes. 

The  apple-root  plant-louse,  Eriosoma  (Pemphigus)  pyri,  (Fitch,)  forming 
wart-like  excrescences  upon  the  roots  of  the  apple  trees,  whicU  contain 
in  their  crevices  the  insects  which  suck  their  juices,  is  said  to  be  de- 
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stroyed  by  an  application  of  boiling-hot  water.  The  editor  of  the  Ameri- 
can Entomologist  remarks,  however,  that  Fi  M 
in  transplanting  young  trees  from  the  nurs- 
eries, it  is  not  necessary  to  have  the  water 
too  near  the  boiling  point,  and  that  a  heat 
of  120o  to  150°  will  suffice.  The  horticul- 
tural editor  of  the  Prairie  Farmer  doubting  _•_> 
the  hot- water  remedy,  Mr.  Eiley  states  that 
this  doubt  will  hold  good  in  reference  to 
large,  deep-rooted  trees,  but  that  he  knows  from  experience  that  hot  water 
can  be  used  against  these  root-lice  in  the  nursery,  where  the  greater  dam- 
age is  done.  Hot  water  has  also  been  recommended  to  be  placed  around 
the  trunks  of  such  peach  trees  in  the  winter  as  are  infested  by  the  i>each- 
borer,  (Mgeria  exitiosa,  Say.) 

To  destroy  common  plant-lice  (Aphides)  and  other  insects  in  the  green- 
house and  garden,  the  following  remedy  has  been  recommended  by  M. 
Oloetz,  of  the  Jardin  des  Plantes,  in  Paris :  Tlireo  and  one-half  ounces 
quassia  chips,  five  drams  of  stavesacre  seeds,*  powdered  and  placed  in 
seven  pints  of  water,  and  boiled  until  reduced  to  five  pints. 

Dr.  Hull  recommends  dusting  slacked  lime  on  the  trees  or  bushes 
when  the  foliage  is  wet ;  syringing  with  soap-suds  or  tobacco  water, 
or  a  strong  decoction  of  quassia  with  soap-suds;  also,  a  weak  solution 
of  chloride  of  lime  is  said  by  Mr.  Andrews  to  preserve  plants  from 
insects  if  sprinkled  over  them.  The  following  recipe  is  also  highly  rec- 
ommended in  an  English  horticultural  journal  as  being  almost  infallible 
"for  mildew,  scale,  mealy  bug,  red  spider,  and  limps:"  Two  ounces 
flour  of  sulphur  worked  into  a  paate  with  water,  two  ounces  washing 
soda,  one-half  ounce  common  shag  tobacco,  and  a  piece  of  quicklime 
about  the  size  of  a  duck's  egg.  Pour  them  all  into  a  saucepan  with  one 
gallon  of  water,  boil  and  stir  for  a  quarter  of  an  hour,  and  let  the  whole 
settle  until  it  becomes  cold  and  clear.  It  should  then  be  poured  off, 
leaving  the  sediment.  In  using  it,  add  water  according  to  the  strength 
or  substance  of  the  foliage.  It  will  keep  good  for  a  long  time  if  kept 
closed. 

A  question  of  considerable  interest  has  arisen  during  the  past  year 
among  the  vine-growers  of  Prance  as  to  whether  the  disease  known  by 
the  name  of  pourridie,  or  rotting,  which  is  in  the  form  of  little  cankerous 
spots,  cutting  off  the  supply  of  nourishment,  aud  causing  the  roots  of 
the  vine  to  rot,  produced  by  a  species  of  root-louse  belonging  to  the  coccus 
family,  and  named  by  Planchcron  Phylloxera  vastatrix,  is  not  a  different 
form  of  another  insect  which  produces  the  bag-like  galls  on  some  of 
oar  native  North  American  grape-vine  leaves,  namely,  the  Pemphigus 
[Daotylotphceraj  Shimer)  vitifolice  of  Fitch.  This  insect  appears  early 
in  June  in  New  York,  and  forms  small  globular  galls  the  size  of  a  pea, 
which  grow  on  the  under-side  of  the  leaves,  having  a  somewhat  uneven 
aad  woolly  surface,  with  a  cavity  inside.  Mr.  Riley,  of  the  American 
Agriculturist,  however^  who  has  made  a  specialty  of  this  subject,  states 
that  in  Missouri  this  insect  has  proved  very  injurious  to  the  Clinton 
grape-vine  for  several  years  past,  at  least  as  far  back  as  1864,  aud  gives 
a  graphic  description  of  its  natural  history  and  habits,  as  follows  : 

A  few  females,  in  the  spring,  station  themselves  nport  the  upper  sides  of  the  leaf,  and 
byeoastant  suction  and  irritation  cause  the  leaf  to  swell  irregularly  on  the  under  side, 
whUe  the  upper  part  of  the  leaf  gradually  becomes  fuzzy  and  closes,  so  that  the  louse 
«t  last  sinks  from  view  in  the  cavity  of  the  so-called  gall,  in  the  interior  of  which  she 

*  A  plant  of  the  genus  Delphinium  or  larkspur,  D.  staphisagria,  the  seeds  of  which 
Me  narcotic  and  stimulating,  aud  are  used  for  destroying  vermin. 
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deposits  from  fifty  to  four  hundred  or  fivo  hundred  Bmall  yellow  eggs.     When  hatched 

the  inflects  eacapo  from  tho  gall  through  an  orifice  in  the  upper  Hide  of  tho  leaf, 

which  was  never  entirely  closed,  and,  taking  up  their  abode  on  tho  young  and  tender 

leaves,  in  their  turn  form  new  calls.    Sometimes  one  to  foor  mother  lico  aro  found  in. 

a  single  gall.    Tho  tails  generally  appear  about  Mayor  June,  and  are  commonly  found 

most  abundant  on  the  Clinton  and  Taylor  varieties  "of  tho  frost  grape,  (Ptrts  cordifoiia,) 

and  not  on  tho  Catawba,  Isabella,  and  Concord,  which  aro  derived  from  our  wild  VitU 

labrwea.    When  tho  mother  louse  has  deposited  all  her  eggs  in  the  so-called  gall,  she 

dies,  and  tho  oscrcscoucu  dries  up.    Thi3  goes  on  all  tho  season  until  autumn,  aud  tho 

Fig.  55.  vino  having  finished  its  growth,  the  youug  lice,  finding  no  marc- 

•z    succulent  leaves,  begin  to  wander  and  to  seek  the  roots,  so  that  by 

tho  end  of  September  the  galls  aro  deserted,  aud  the  lice,  attaching 

}6  themselves  to  the  roots,  either  singly  or  in  little  groups,  cause  by 

|P  their  punctures  little  swellings  anefknots,  which  oventuaiiy  become 

rotten.    Tho  lice,  also,  change  their  appearance  under  ground,  shed- 

I  *   ding  their  skins,  and,  instead  of  presenting  a  smooth  appearance, 

.    becomes  tubercled,  and  tho  insect  passes  tho  winter  in  the  tubercled 

\  'state;  but  whether  in  the  spring  these  tubercled  individuals  produui 

Jt  winged  males  and  females  which  rise  in  the  air,  pair,  and,  by  de- 

|*  positing  eggs,  give  birth  to  apterous  females  which  form  the  gall- 

i,    producing  colonies,  or  whether  they  lay  e£gs  on  tho  roots,  the  young 

from  which  crawl  np  to  tho  loaves  "to  found  gull-producing  colonies, 

is  not  positively  known. 

Dr.  Sbimer,  however,  states  that  he  has  seen  four- winged  insects  in  the 
autumn  in  galls  destroyed  by  parasites.  Mr.  Riley,  in  proof  of  the  the- 
ory that  Phylloxera  vastatrix,  (Planch.)  and  Pemphigus  vilifolitE,  of  Fitch, 
are  one  and  the  same  insect,  in  different  forms,  having  different  habits, 
states  that  he  has  proved  by  transferring  to  roots  the  young  grape-lice 
hatched  from  galls,  and  by  successfully  feeding  them  on  those  roots, 
that  one  smooth  gall-inhabiting  type  gives  birth  to  the  tubercled  root- 
inhabiting  type:  and,  also,  that  our  gall  insects  (Pemphigus  viti/oluB,  Fitch,) 
take  the  root  in  the  fall,  on  which  they  cause  the  same  cankerous  spots  and 
Kg.  S6.  swellings  as  does  the  P.  vastatrix  of  Europe,  and 

on  which  they  evidently  hybernate,  just  as  P. 
i  vastatrix  is  known  to  do.  Several  years  ago  I 
V)  found  the  gall-inhabiting  insect  in  Iowa  on  a 
\  wild  grape,  and  since  then,  in  Maryland,  on 
/  cultivated  species.  Last  year  several  specimens 
of  the  gall-infested  leaves  were  sent  to  the  De- 
partment from  a  Clinton  vine,  and,  although  the 
roots  were  examined  some  time  afterward,  no 
trace  of  any  of  the  root-inhabiting  species  could 
be  discovered.  The  remedies  proposed  for  the 
root-louse  are  carbolic  acid,  sulphuret  of  lime 
dissolved  in  water,  and  an  oil  known  among 
veterinary  surgeons  as  "  oil  of  cade,"  dissolved  in  water.  These  were 
found  the  best  specifics,  but  none  of  them  have  been  tried  on  an  extensive 
scale.  Perhaps  an  application  of  hot  water,  as  recommended  for  tho 
apple  root-louse  might  answer,  if  tho  ground  were  cleared  away  in 
winter  from  the  roots,  and  the  water  not  too  hot  to  injure  the  plants. 
As  for  the  gall  insects,  great  care  should  be  taken  to  gather  all  the  gall- 
infested  leaves  when  they  make  their  first  appearance,  and  to  burn  them 
immediately,  so  that  none  escape  to  found  tho  root-injuring  colonies  in 
the  fall  and  winter. 
The  apple  or  oyster-shell  bark-louse,  Aspidiotus  conchiformis,  (Ginelin,) 

mg.  5T, having  oblong,  flattish,  brown  scales,  with  white 

^S^Srffe-V^^l  eJ68'  and  the  native  apple  barkdonse,  Aspi&iotua 
^gaffSBS-t — ■&—'  ffarrigii^  (Walsh,)  of  which  the  scale  is  oval,  almost 
^-rTtvC^^Sififc  te&t and  of  a  P1116  white  color,  with  red  eggs,  may 
lS^l<Cj])*        =*  be  destroyed  when  the  yonng  are  hatching  out  of 
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Fig.  58. 


the  eggs  in  May  and  June,  by  washing  the  trunks  and  branches  of 
infested  trees  with  two  parts  of  soft  soap  to  eight  parts 
of  water,  adding  lime  enough  to  give  it  the  consist- 
ence of  whitewash;   or  thoroughly  syringing  with 
strong  tobacco-water  and  soap-suds. 

The  eggs  of  the  chinch-bug,  Rhyparochromus  (Mi- 
cropus)  teucopterus,  (Say,)  an  insect  which  has  done 
great  damage  to  grain  in  certain  localities,  are  de- 
posited in  the  ground  to  the  number  of  about  five  hundred  by  one 
female.  The  young  larvae  are  hatched  under  the  earth,  having  been 
found  in  great  numbers  at  a  depth  of  an  inch  or  more,  Pig.  59. 

and  are  at  first  wingless,  and  of  a  bright  red  color. 
They  puncture,  and  apparently  poison,  in  both  larva 
and  pupa  as  well  as  perfect  states,  the  terminal  shoots, 
buds,  and  the  most  succulent  parts  of  growing  plants 
of  grain,  grass,  maize,  potatoes,  and  other  vegetables, 
bat  do  not  attack  woody  plants.  There  are  two  broods  ^ 
annually  and  perhaps  three  in  the  south,  the  last  brood  ^ 
hybemating  in  the  perfect  state  under  leaves,  or  sheltered  under  stones, 
earth,  &c  The  insects  are  most  destructive  in  hot,  dry  summers,  and 
heavy  rains  are  said  to  destroy  them.  Early  grain  is  most  likely  to  es- 
cape their  ravages.  The  remedies  recommended  are  rolling  the  ground 
where  the  young  insects  are,  if  practicable ;  burning  up  all  the  dead 
vegetation  and  dry  rubbish  along  fences  will  materially  lessen  their 
numbers  the  next  season ;  when  congregated  on  certain  spots,  dry  straw, 
spread  over  the  place  and  burned,  will  destroy  numbers ;  gas  lime  sown 
broadcast  over  infested  fields,  at  the  rate  of  six  or  seven  bushels  to  the 
acre,  is  also  recommended;  or  dropping  a  handful  of  gas  lime  on  each 
hill  of  corn,  when  infested.  According  to  Dr.  Shimer,  coal-tar  is  of  no 
use  as  a  remedy.  Quails  arc  said  to  feed  greedily  upon  the  insects,  and 
should  therefore  be  protected. 

The  common  squash  bug,  Gorem  {Gonocems)  instis,  (Degeer,)  has  been 
extremely  injurious  to  the  squash  family  in  many 
parts  of  the  Middle  States,  injuring  the  plants  in 
larva,  pupa,  and  perfect  states,  by  congregating 
in  great  numbers  around  the  stem  near  the 
ground,  or  on  the  leaves,  and  sucking  out  the 
sap  by  means  of  their  strong  beaks.  The  eggs 
of  this  insect  are  deposited  in  little  patches  fast- 
ened to  the  under-side  of  the  leaves  in  June  and 
July.  It  is  stated,  however,  that  all  the  eggs 
are  not  deposited  at  the  same  time.  The  young 
insects  live  in  families,  puncturing  the  leaves  and  stem,  and  draining 
the  sap  from  the  plant.  The  perfect  insects  hybernate  in  crevices  of 
walls  and  fences,  and  have  been  found  in  Maryland  in  midwinter  under 
the  bark  of  rotting  trees,  from  whence  they  come  out  in  summer  to  de- 
posit their  eggs  for  the  first  generation.  One  of  the  remedies  recom- 
mended is  to  remove  all  the  earth  from  the  roots  as  far  as  they  will  bear, 
and  fill  up  with  a  mixture  of  dry  ashes  and  salt,  which  will  prevent  the 
insects  from  burrowing  near  the  root.  Another  remedy  is  to  trim  off 
the  under  leaves  early  in  the  season,  laying  them  in  the  evening  under 
and  close  to  the  plant  j  the  insects  hiding  under  them  can  be  found  and 
destroyed  in  the  morning.  It  has  been  suggested  to  lay  pieces  of  boards 
along  the  rows,  a  little  raised  from  the  ground  by  small  stones.  During 
the  night  the  insects  will  congregate  under  the  trap ;  the  boards  and 
leaves,  however,  should   be   examined  very  early  in   the   morning, 
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tor  as  soon  as  warmed  by  tlio  sun  the  insects  will  disperse  over  the 
vines. 

The  harlequin  cabbage-bug,  Strachia  histrionyclia,  (Halm.,)  mentioned 
three  years  ago,  (Agricultural  Keport,  1867,  page  71,)  has  been  much 
complained  of  during  the  past  year  as  doing  great  damage  to  the  cab- 
bage in  North  Carolina  and  elsewhere.  The  perfect  insect  hybernates 
in  sheltered  places,  and  the  female  deposits  her  eggs  in  March  and  April, 
in  two  rows,  cemented  together,  mostly  on  the  under-side  of  the  leaf, 
and  generally  ten  to  twelve  in  number.  In  about  six  days  the  first 
broods  make  their  appearance,  the  young  larvae  resembliug  the  perfect 
insect,  with  the  exception  of  being  wingless.  About  sixteen  to  eighteen 
days  elapse  from  the  deposition  of  the  eggs  to  the  development  of  the 
perfect  insect.  A  second  brood  appears  in  July,  which  probably  hyber- 
nates (in  North  Carolina)  in  sheltered  places.  It  is  said  that  fowls  and 
birds  will  not  eat  them,  and  the  only  remedy  recommended  is  handpick- 
ing,  and,  as  stated  in  my  report  for  1867,  "  as  they  hybernato  in  the  per- 
fect state  beneath  bark,  under  brush  heaps  or  stones,  like  the  cot- 
ton red-bug,  it  would  be  well  in  winter  to  search  for  them  in  such 
situations,  and  in  spring  to  destroy  them  on  their  first  appearance 
upon  the  plants,  before  they  have  had  time  to  deposit  their  eggs;*  or 
if  little  heaps  of  rotting  vegetables  were  left  as  places  of  shelter,  here 
and  there  during  the  winter,  so  that  they  might  bo  induced  to  hyber- 
nato under  them,  they  might  readily  be  destroyed  in  spring  by  burning 
straw  over  the  heaps. 

In  conclusion,  the  utility  of  enacting  laws  in  the  diiferent  States  and 
counties  for  the  preservation  of  the  various  insectivorous  birds  cannot 
be  too  highly  recommended,  as  birds  are  no  doubt  one  of  the  great  agents 
specially  designed  by  Providence  to  keep  in  check  the  myriads  of 
insects  which  would,  if  left  undisturbed,  increase  so  rapidly  as  to 
totally  destroy  certain  kinds  of  vegetation.  The  English  house  spar- 
rows, recently  introduced  into  some  of  our  seaboard  cities,  have  become 
entirely  acclimated,  and  have  increased  rapidly,  and  it  is  universally 
acknowledged  that  where  they  exist  in  any  numbers  the  caterpillars, 
which  were  formerly  such  an  annoyance  to  pedestrians,  have  almost 
entirely  disappeared.  There  is  little  doubt  that  sparrows  will  also  eat 
certain  grains  and  small  fruits  whenever  they  can  find  them  readily; 
but,  as  these  birds  reside  in  the  cities  mostly,  this  is  not  of  much  con- 
sequence, especially  as,  should  they  increase  too  rapidly  and  migrate 
into  the  wheat  fields  so  as  to  become  a  nuisance,  a  few  birds  may  much 
more  readily  be  destroyed  by  shot  or  traps  than  the  myriads  of  insects, 
which  would  lie  safely  hidden  amidst  the  dense  foliage  of  the  shade 
trees,  or  in  the  crevices  of  the  bark,  where  the  hands  of  man  cannot 
reach  without  much  labor  and  trouble.  An  English  paper  states  that 
out  of  one  hundred  and  eighteen  sparrows  killed  for  the  sake  of  testing 
the  amount  of  benefit  or  injury  done  by  them,  only  tlireo  were  found  to 
have  been  living  the  preceding  twenty-four  hours  on  grain ;  beetle^, 
grubs,  and  larvae  having  been  their  diet.  Out  of  seventy -five  sparrows 
of  all  ages,  there  were  hardly  any  without  insect  remains  in  them. 
It  is  somewhat  singular  that  among  the  multitudes  of  sparrows  and 
other  birds  imported,  we  have  heard  of  only  one  or  two  instances  where 
the  robin-redbreast  of  Europe  has  been  introduced  into  the  public 
parks.  This  bird  is  not  only  insectivorous,  but  is  also  everywhere  noted 
for  its  familiar  habits  and  the  sweetness  of  its  song.  Toads  in  gardens 
are  great  insect  destroyers,  and  are  ever  busy  at  dusk  or  early  in  t}ie 
morning  searching  for  insect  prey.  Instances  have  this  past  year  been 
chronicled  of  their  eating  even  the    acrid    potato  cautharis  {Lytta 
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vittala,  &c.)  and  the  nauseous-smelling  squash-bug.  In  short,  it  may 
be  plainly  stated  that  without  the  cooperation  of  certain  birds,  animals, 
&c,  this  country  would  be  overrun  with  insect  pests  ;  and  it  has  been 
found  that  in  most  cases  wherever  certain  birds  have  been  destroyed 
as  injurious  to  some  of  the  crops,  the  farmers  have  been  overrun  with 
grub- worms,  wire- worms,  &c,  for  years  afterward,  and  have  only  been 
too  glad  to  import  again  the  very  same  species  of  birds  for  which  they 
once  paid  so  much  per  head  to  have  destroyed. 

TOWITOND  GLOVER, 
Entomologist  and  Curator  of  tlie  Museum. 
Hon.  Horace  Capron, 

Commissioner. 
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Sir  :  The  work  of  the  laboratory  during  the  year  1869-'70  has  been 
mainly  of  the  same  nature  as  during  the  preceding  year.  The  efforts  to 
lessen  the  number  of  analyses  of  an  unimportant  nature  in  their  bear- 
ing upon  agricultural  science,  have  been  so  far  successful  that  the 
number  accepted  and  performed  has,  for  the  first  time,  been  within 
the  means  of  the  laboratory  to  complete ;  and  the  new  year  opened  with 
no  work  remaining  on  hand  except  the  general  investigations  which 
will  extend  at  least  over  the  ensuing  year.  This  fact  affords  ground  for 
the  hope  that  the  time  is  not  far  distant  when  all  the  efforts  of  the  labo- 
ratory may  be  directed  toward  questions  of  vital  and  general  importance. 

The  analyses  performed  include  a  large  number  of  mineral  determina- 
tions, undertaken  at  the  instance  both  of  scientific  men  and  explorers ; 
assays  of  ores  of  the  precious  and  other  metals ;  analyses  of  soils,  among 
which  will  be  mentioned  the  alkaline  soils  from  Nevada  j  marls,  guano, 
marsh  mud,  peat,  saline  matters  from  the  plains,  artificial  and  natural 
fertilizers,  not  included  in  the  above;  wines,  grapes:  investigations 
made  at  the  request  of  different  States;  proximate  analyses  of  plants; 
cases  of  suspected  poisoning,  both  of  human  beings  and  animals ;  Indian 
food  materials;  meat  extracts;  mineral  waters ;  residues  from  the  same; 
refuse  from  several  manufactures ;  and  lastly  the  answering  of  a  large 
number  of  letters  of  inquiry  from  farmers,  brewers,  and  other  sources. 
upon  questions  touching  the  industrial  arts  and  manufactures  connected 
with  agriculture.  This  correspondence  involves  great  labor,  and  the 
expenditure  of  much  time.  It  requires  a  certain  and  extended  acquaint- 
ance with  the  status  of  these  arts  at  the  present  day,  for  which  acquaint- 
ance nrach  time  is  expended  which  would  otherwise  be  bestowed  on 
matters  strictly  connected  with  the  laboratory.  This  function  of  the 
cfeemical  division,  although  a  severe  tax  upon  it,  is  both  beneficial  to 
the  farmer,  and  may  be  considered  as  but  the  discharge  of  a  just  debt 
incurred  by  the  Department  in  obtaining,  as  it  does,  through  its  statis- 
tical division,  invaluable  information  from  the  people. 

Besides  the  work  already  enumerated,  the  important  investigation  of 
the  cereal  crops  which  has  been  alluded  to  in  the  report  for  18G8,  has 
been  commenced.  There  have  already  been  collected  from  various 
parts  of  the  United  States  above  seven  hundred  and  fifty  specimens,  de- 
rived from  over  two  hundred  localities,  of  corn,  wheat,  rye,  and  oats, 
representing  average  crops  in  the  several  States  and  Territories,  and 
raised  under  conditions  so  vastly  different  as  regards  climate,  elevation, 
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and  soil,  that  the  results  of  their  examination  may  naturally  be  expected 
to  lead  to  some  insight  into  the  effect  of  such  conditions  upon  vegetable 
growth  and  nutritive  value. 

For  the  careful  and  uninterrupted  conduct  of  these  inquiries  it  was 
found  necessary  during  the  year  to  fit  up  a  small  laboratory  to  be  spe- 
cially devoted  to  this  object,  and  which  has  been  made  as  complete  as 
the  limited  appropriation  would  allow.  The  services  of  an  additional 
assistant  have  been  secured  to  commence  the  work,  who  has  been  occupied 
since  September  last  with  the  necessary  preparations  for  so  large  an 
undertaking.  Those  who  are  engaged  in  the  examination  of  vegetable 
substances  by  proximate  analysis  know  how  unsatisfactory  and  con- 
flicting even  the  best  systems  adopted  by  the  most  eminent  chemists 
are,  and  how  imperfectly  the  present  knowledge  and  chemical  literature 
afford  guides  for  the  rapid  and  accurate  performance  of  this,  probably 
the  most  extensive  work  of  the  kind  ever  attempted.  Even  the  most 
accurate  researches  made  upon  plants  in  German  schools,  and  to  be 
found  only  in  certain  European  journals,  show  us  the  incomplete  and 
unsatisfactory  condition  in  which  proximate  analysis  stands  at  this  time. 
The  most  recent  examinations  made  upon  cereals,  either  in  this  country 
or  abroad,  leave  very  much  to  be  desired  both  as  regards  exactness  and 
comprehensiveness.  As  an  illustration,  the  methods  for  the  determina- 
tion of  starch,  gum,  cellulose,  &c,  are  exceedingly  unsatisfactory  and 
inexact,  partly  owing  to  the  adoption  of  imperfect  processes,  and  partly 
to  the  assuming  of  the  proportions  of  some  "by  difference,"  results  from 
which  modes  disfigure  even  the  most  recent  investigations. 

A  portion  of  the  time  of  the  assistant  detailed  for  this  work  has  been 
expended  in  the  experimental  comparison  of  various  processes  used  in 
some  of  these  determinations,  with  the  view  of  arriving  at  results  from 
which  a  general  scheme  of  work  may  be  deduced. . 

Among  the  analytical  work  done  in  the  laboratory,  some  few  instances 
are  found  possessing  a  general  interest.  I  therefore  select  them  for  such 
remark  as  seems  indicated,  leaving  the  mass  of  our  work  in  this  direc- 
tion without  further  detailing  it. 

ARACHIS  HYPOGEA— GROUND  NUT— PEANUT. 

Mr.  Thomas  S.  Pleasants,  of  Petersburg,  Virginia,  in  a  paper  on  the 
diversity  of  vegetable  productions — reference  being  chiefly  made  to 
their  suitability  for  that  State — published  in  the  Annual  Report  of  this 
Department  for  18G7,  has  called  attention  to  the  value  of  this  plant  as 
an  article  of  food  suitable  for  cultivation  in  the  southern  counties  of 
Virginia,  and  states  (p.  252)  that  under  careful  and  judicious  manage- 
ment it  will  yield  fifty  or  sixty,  or  from  that  to  eighty  bushels,  per  acre, 
worth  from  $1  50  to  $2  50  per  bushel.  The  market  price  at  this  time 
is  $2  25.  As  there  are  many  portions  of  other  States  equally  favorably 
situated  for  the  growth  of  this  plant,  and  as  many  applications  have 
been  made  to  the  Department  to  ascertain  what  mineral  elements  were 
necessary  for  its  successful  growth,  an  analysis  of  the  husk  and  nut  was 
made,  with  the  following  result : 

1.  Husk  and  nut  in  100  parts — 

Water 2.  GO 

Albuminous  and  fibrous  matters  and  starch 79.26 

Oil 16.00 

Ash 2.00 

Loss 0.14 

100.00 
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2.  Husk  and  seed  separately: 

Seed.  Husk. 

Moisture 2.51  2.61 

Albuminous  matters  and  farina - 79.71  trace. 

Cellulose 85.48 

Ash * 1.77  11.90 

Oil 16.00  


100.00       •    100.00 


The  weight  of  the  husk  is  to  that  of  the  seed  as  1:16.  The  ash  of  the 
seed  consists  of  salts  wholly  soluble  in  water,  they  being  phosphates  ot 
the  alkalies,  with  traces  of  alkaline  chlorides  and  sulphates.  The  phos- 
phoric acid  is  chiefly  united  with  potassa.  The  ash  of  the  husk  differs 
in  containing  chiefly  common  salt,  and  phosphates  of  lime  and  magne- 
sia. The  amount  of  oil  which  the  nut  contains  is  very  largo ;  it  varies 
according  to  latitude  and  other  favorable  conditions ;  and  in  the  south 
of  France  and  other  countries  of  Mediterranean  Europe  the  seeds  are 
pressed  to  obtain  the  oil,  which  is  applied  to  table  use.  The  marc,  or 
pressed  cake,  is  used  both  as  food  for  cattle — in  which  it  resembles  lin- 
seed cake — and  also  is  exported  to  Great  Britain  for  use  as  a  manure. 
If  any  surplus  remains  after  sending  the  nut  to  market,  it  might  be 
used  as  winter  food  for  cattle.  As  the  whole  of  the  oil  and  albumen  lie 
in  the  nut  and  not  in  the  husk,  there  is  little  nutritive  material  in  the 
latter.  The  most  of  the  French  cake  is  derived  from  seed  grown  in  Al- 
giers, where  the  plants  flourish  vigorously,  and  afford  much  more  oil 
than  those  grown  in  this  country.  It  is  possible  that  the  farther  south 
the  nut  is  grown  the  more  oil  will  be  developed  in  the  seed.  The  Al- 
gerian growth  furnishes  25  to  27  per  cent.,  and  the  ash  of  the  cake  as 
analyzed  by  Dr.  Anderson,  of  Edinburgh,  amounted  to  1.25  per  cent ;  the 
nitrogen  of  the  cake  amounted  to  5.39  per  cent.  As  the  quantity  of  oil 
in  the  Virginia  growth  is  less  than  in  that  of  Algiers,  the  percentage  of 
albuminous  material  is  higher,  and  probably  amounts  to  a  little  over  one- 
third  of  the  whole  product,  which  would  bring  the  nitrogen  element  up 
to  6  per  cent. 

The  result  of  an  analysis  of  the  cake,  or  marc^  of  the  Arachis  hypogea 
is  given  in  the  Transactions  of  the  Highland  and  Agricultural  Society 
of  Scotland,  vol.  6,  p.  556.  (Edinburgh,  1855.)  The  sample  was  for- 
warded from  Bordeaux  to  Edinburgh,  and  the  analysis  made  by  Dr. 
Anderson ;  a  second  sample  imported  into  Leith  was  also  examined. 
The  composition  of  both  is  given  here : 

Bordeaux.  Lcilh. 

Water - 11.56  10.01 

Gil 12.75  6.78 

Albuminous  compounds ~ 26.71  33.85 

Ash 3.29  3.78 

Fiber 45.00  45.58 

Total 100.00  100.00 

. 

Nitrogen 4.27  5.39 

icn~™*™a   S  Phosphates 1.17  1.14 

Ash  contains  J  Pho8^horic  Mid 0.08  0.52 

As  the  ash  consists  almost  wholly  of  soluble  phosphates,  (phosphates 
of  soda  and  of  ammonia,)  with  a  small  amount  of  common  salt,  the  most 
useful  artificial  manure  which  can  be  used  for  it  is  one  which  contains 
the  materials  of  a  superphosphate,  or  one  already  made — bones  in  pow- 
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der,  fermented  with  wood  ashes,  (unleached,)  or  the  prepared  superphos- 
phates made  in  the  market,  or  by  the  farmer  himself. 

SUGAR-HOUSE  REFUSE. 

A  sample  of  this  material,  sent  by  Dr.  Willianf  S.  Kobiuson,  of  Hat- 
borough,  Montgomery  County,  Pennsylvania,  contained,  by  analysis: 

Water.. 8.03 

"Organic  matter 71.28 

Phosphate  of  lime 5.09 

Sulphate  of  lime >- 7.51 

Silica^  (insolublo) 5.09 

Alumina,  oxide  of  iron,  and  small  amounts  of  alkaline  salts 3.00 

100.00 


The  mass  consists  of  the  waste  of  sugar  whilo  being  filtered,  and 
besides  the  uncrystallizable  debris  it  contains  some  of  the  materials  of 
the  filters  and  the  clarifiers.  It  is  a  material  much  used  as  a  manure  by 
the  farmers  of  the  vicinity  of  Philadelphia.  From  six  to  seven  tons 
are  applied  to  the  acre,  and  good  crops  of  grain  or  grass  result.  The 
mineral  ingredients  are  useful,  though  in  small  amount,  and  the  organic 
matter  is  largely  of  a  soluble  nature,  yielding  also  a  small  amount  of 
nitrogen.  Being  of  a  gummy  and  saccharine  nature  it  is  much  less  val- 
uable as  manure  than  a  similar  amount  of  fibrous  vegetable  matter. 
But  as  its  cost  is  very  low,  (less  than  $2  per  ton,)  it  is  a  valuable  ingre- 
dient for  a  compost,  to  be  made  within  a  small  distance  from  the  supply. 

Sugar-house  waste  is  generally  stated  to  be  the  waste  bone-black  ot 
the  sugar-refining  process,  accompanied  by  the  impurities  and  scum  of 
the  sugar  while  in  the  fluid  condition.  Whatever  materials  may  have 
been  used  in  the  process  of  refining  will,  of  course,  bo  found  in  waste* 
such  as  blood,  glue,  size,  plaster,  or  powdered  quicklime:  It  is  stated 
that  it  often  contains  from  one-fifth  to  one-fourth  of  its  weight  of  blood, 
and  is  therefore  considered  from  four  to  six  times  more  powerful  than 
animal  charcoal  alone.  Where  these  matters  are  abundant  the  propor- 
tion of  carbonized  bonVash  must  be  correspondingly  deficient,  and 
hence  it  is  that  the  material  may  havo  very  different  compositions  and 
values.  In  Browne's  Field  Book  of  Manures,  New  York,  1856,  two 
analyses  of  the  refuse  are  given,  and  arc  here  appended : 

No.  1.      No.  2. 

Charcoal 34  12 

Phosphates,  and  carbonates  of  limo  and  magnesia 62. 25      65 

.Sugar,  and  organic  coloring  matter,  with  isinglass 2. 35      10 

Water 1.40      13 


• 


100.00    100 


In  these  the  bone-black  is  the  most  abundant  ingredient,  and  the  value 
of  the  article  depends  on  the  phosphate  of  lime  it  contains ;  but  in  the 
samples  from  the  refinery,  at  Philadelphia,  the  bone-earth  is  the  least 
ingredient,  and  the  phosphate  of  lime  is  small  in  amount.  The  blood 
element  also  is  small,  as  is  shown  by  the  small  percentage  of  nitrogen 
which  it  affords.  It  is  chiefly  composed  of  unburned  bone,  charcoal, 
with  a  largo  amount  of  waste  organic  matter,  and  uncrystallizable  sugar, 
and  it  cannot  make  a  valuable  material  for  composting  with  other  sub- 
stances, either  animal  or  vegetable,  to  form  a  valuable  and  expensive 
manure. 

#  Containing  nitrogen  1.355  per  cent.  =  1.68  per  cent,  of  ammonia. 


• 
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RESIDUE  FROM  ALUM  SPRINGS. 

A  sample  of  residue  from  the  boiling  down  of  the  water  of  a  mineral 
spring  in  the  neighborhood  of  Abingdon,  Virginia,  forwarded  by  Mr, 
Jacob  Eodefer,  yielded,  on  examination : 

Sulphate  of  limo 22.61 

Sulphate  of  soda 6.89 

Sulphate  of  alumina  >  oo  1 1 

Sulphate  of  iron         $ '**■" 

Sulphate  of  magnesia 6.91 

Sand '.  6.78 

Soluble  silica .' 0.94 

Organic  matter traces. 

Moisture  and  combined  water 33.76 

100  00 


Water  of  this  and  other  springs  of  the  vicinity  is  much  in  demand, 
and  the  mass  obtained  by  drying  down  tho  water  in  kettles  is  called 
"alum  mass."  It  is  a  dry  powder,  neither  efflorescent  nor  deliquescent, 
and  of  a  strong  and  unpleasant  styptic  taste.  It  is  sold  by  the  ounce 
to  those  at  a  distance  from  the  springs.  The  sources  of  these  waters 
evidently  have  a  close  connection  with  tho  beds  of  gypsum  and  rock-salt 
about  eighteen  miles  distant  from  the  court-house. 

COAL. 

Sample  from  Palafox  Grant,  on  the  Eio  Grande,  thirty  miles  above 
Lorado,  Webb  County,  Texas }  approximate  analysis : 

Specific  gravity,  1. 333 

Water,  (at  140°  C) 2.53 

Volatile  combined  matter,  driven  off  in  a  closed  vessol  at  a  red  heat 38. 81 

Fixed  carbon 45.10 

Ash 13.56 

100.00 

Coke 58.66 

Ash,  white,  slightly  acid ;  coke,  triable. 

This  coal  has  no  caking  property,  and  is  distinctly  lamellar.  In  chemi- 
cal constitution  it  is  analogous  to  the  Virginian  free-burning  coal  de- 
scribed by  Professor  W.  Johnson  in  his  report  on  coal,  (made  to  Con- 
gress, 1844.)  It  is  brittle,  laminated,  and  has  an  imperfect  conchoidal 
fracture. 

GYPSUM. 

A  sample  of  gypsum  rock  from  Smytho  County,  Virginia,  forwarded 
by  Hon.  John  W.  Johnston,  yielded,  in  100  parts : 

Moisture,  (hygroscopic) 6.63 

Organic  matter  and  water  of  combination 13.50 

Sulphate  of  lime 62.417 

Cartxroat©  of  limo 1.363 

Magnesia trace. 

Alumina,  oxide  of  iron,  and  traces  of  alkali  no  chlorides 11.02 

Sand 5.07 

100.000 


It  is  a  semi-crystaUine  rock,  banded  like  gneiss,  with  layers  of  pure 
acicular  prisms  of  sulphate  of  lime,  from  one-third  to  one-half  inch  thick, 
which  are  separated  by  bands  of  gray  amorphous,  aluminous  rock.  This 
gypsum  burns  very  white,  and  appears  to  be  well  adapted  for  all  the 


96  AGRICULTURAL   REPORT. 

purposes  to  which  it  is  generally  applied.  The  above  constitution  shows 
it  to  contain  75  per  cent,  of  pure  crystalline  gypsum,  6  per  cent,  of  inter- 
stitial water,  and  18  per  cent,  of  impurities. 

Dr.  Edward  Palmer  brought  to  the  laboratory  from  Western  Kansas 
prairies  a  sample  of  what  is  called  u  alkali "  of  the  western  plains.  It 
was  in  the  form  of  a  dry,  milk-white  powder,  mixed  with  bleached 
leaves  and  coarse  grass.  It  did  not  effervesce  with  acids,  nor  did  it 
exhibit  an  acid  reaction  to  test-paper.    It  contained : 

Water $.6 

Insoluble  clay 1.5 

Chloride  of  sodium traces. 

Sulphate  of  soda 94.6 

99.7 


It  is  consequently  a  native  sulphate  of  soda,  which,  from  the  small 
amount  of  water  present,  may  be  classed  as  anhydrous.  There  is  no 
evidence  to  show  that  it  is  a  product  of  volcanic  action.  It  differs  from 
the  varieties  of  mirabilite  of  Dana  in  the  small  amount  of  water,  which 
we  may  conjecture  has  been  lost  during  the  prolonged  heat  of  summer. 
It  may  owe  its  origin  to  the  decomposition  of  sulphate  of  lime2  which 
is  so  largely  present  in  the  soils  at  the  foot  of  the  Rocky  Mountains  and 
Sierra  Nevada  series,  by  means  of  carbonate  of  soda  occurring  as 
efflorescences  on  soil.  The  usual  origin  of  sulphate  of  soda  is  either 
directly  from  volcanic  sources,  or  by  the  delivery  of  springs  containing 
the  salt  derived  from  preexisting  sedimentary  beds.  In  a  few  cases  it 
is  derived  from  the  oxidation  of  sulphur  in  bituminous  strata,  or  in 
pyritiferous  beds,  which,  reacting  on  common  salt,  produces  thenardite 
or  other  forms  of  sodic  sulphate. 

MARLS— THEIR  USE  AND  INFLUENCE. 

There  is  no  class  of  substances  which  is  more  frequently  examined 
in  this  laboratory  than  the  marls  found  in  the  several  States.  Hundreds 
of  them  are  constantly  being  forwarded.  It  would  be  unnecessary  to 
swell  the  report  with  returns  of  their  composition,  although  to  the 
different  States  there  could  be  no  contribution  of  greater  value  to  their 
agriculture  than  a  thorough  examination  and  report  upon  the  extended 
marl  beds,  mineral  deposits,  and  sources  of  lime  for  agriculture.  Science 
now  no  longer  looks  on  marls  and  similar  deposits  as  merely  such  a 
weight  of  earthy  materials,  composed  of  a  certain  number  of  hundred- 
weight of  sand,  or  so  many  pounds  of  lime,  magnesia,  and  oxide  of  iron, 
added  to  the  soil  to  directly  increase  tho  amounts  of  these  substances ; 
but  also  as  composed  of  substances  possessing  physical  properties  and 
chemical  affinities  whereby  they  react  upon  the  farin-yard  and  other 
manures,  when  brought  into  contact  with  them,  and  become  detainers 
for  a  more  or  less  lengthened  period  of  some  of  the  richer  portions  of 
the  compost  heap,  and  prevent  their  removal  from  or  loss  to  the  soil  by 
the  washing  influence  of  rains.  If  this  did  not  occur  we  should  never 
find  ready  formed  ammonia  and  nitric  acid  in  all  fertile  soils,  and 
soluble  chlorides  and  sulphates  which  are  afterward  found  in  the  ashes 
of  plants.  The  experiments  of  Professor  Way  are  well  known,  in  which 
he  proved  the  power  of  soils  to  absorb  and  retain  mineral  matters  in 
solution,  and  to  deprive  a  solution  of  a  certain  percentage  of  its  saline 
matters.  In  passing  a  solution  of  ammonia  through  several  soils,  he 
found  that  all  soils  had  tho  power  of  retaining  a  portion  of  that  body, 
some  more  and  some  less.    He  also  observed  that  lime,  magnesia,  potash, 
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and  phosphoric  acid  were  absorbed  by  all  soils  to  a  considerable  extent. 
Way  also  showed  that  cultivated  soils  not  only  absorb  free  alkalies  and 
acids,  but  have  likewise  the  power  of  separating  ammonia,  potash,  and 
other  bases  from  preexisting  combinations,  lie  operated  on  single 
solutions,  and  it  might  be  objected  that  no  inference  could  be  safely 
drawn  as  to  what  an  actual  soil  might  do  if  the  conditions  were  varied, 
so  that,  instead  of  one  solution,  several,  or  a  mixture  of  several  salts 
dissolved,  were  to  be  presented  to  that  soil ;  and  as  this  is  what  actually 
occurs,  it  became  necessary  to  interrogate  nature  by  experiment  on  this 
point.  Voelcker's  experiments  on  the  action  of  soils  on  liquid  manure, 
and  on  sewage  percolated  through  them,  showed  how  very  inferior  sandy 
soils  were  to  calcareous  clay  soils  in  their  power  of  retaining  ammonia 
and  potash.  If  the  manure  added  contained  any  lime,  much  more  of  it 
was  removed  by  the  sandy  soil  than  by  the  clay;  and  as  regards  com- 
mon salt,  there  seemed  no  special  attraction  exerted  by  any  soil,  how- 
soever different  might  be  its  composition,  the  chloride  of  sodium 
diffusing  itself  out  from  every  soil  in  the  rainfall.  From  these  and 
similar  experiments,  it  is  rendered  evident  that  there  is  an  inherent 
power  in  soils  which  results  in  storing  up  mineral  food,  and  that  this 
power  is  not  confined  to  one  particular  kind  of  fertilizing  matter,  but 
applies  to  them  all,  and  is  exhibited  in  a  manner  modified  by  the  special 
constitution  of  the  soil.  Another  very  important  fact  deducible  from 
Voelcker's  experiment  is,  that  this  absorbing  and  detaining  power  of 
soils  is  not  exerted  on  very  weak  solutions.  Neither  the  ammonia, 
potash,  phosphoric  acid,  nor  other  fertilizing  matter  contained  in  a 
solution,  were  ever  completely  absorbed  by  any  soil,  however  weak  or 
concentrated  the  solutions  were  which  were  filtered  through  the  soil. 
"  Indeed,"  says  Voelcker,  "  if  the  solution  of  saline  matter  brought  into 
contact  with  the  soil  be  very  dilute,  scarcely  any  absorption  of  ammonia, 
potash,  or  phosphoric  acid  takes  place."  This  latter  statement  is  very 
important,  as  it  shows  that  sewage  of  towns  is  of  no  value  when  very 
dilate,  (and  it  is  almost  always  too  dilute,)  since  the  soil,  though  possess- 
ing highly  absorbent  powers,  has  not  the  power  of  overcoming  the 
affinity  of  the  water  of  the  solution,  and  hence  it  withdraws  none  of 
the  fertilizing  matter  of  the  sewage.  One  of  the  uses  of  calcareous 
marls,  therefore,  upon  sandy  or  pure  clay  soils,  is  to  increase  the  power 
of  such  a  soil  to  absorb  ammonia  and  potash.  Carbonate  of  lime 
absorbs  six  times  as  much  ammoniacal  salt  as  stiff  clay.  If  it  were  not 
for  this  retentive  power,  carbonate  of  ammonia,  when  present  in  the  soil 
and  carried  down  by  the  moisture  in  the  wet  season,  would,  when  the 
season  is  dry  and  the  solar  heat  strong,  be  carried  to  the  surface  of  the 
soil  and  evaporated  at  once.  It  is  in  this  way  that  gypsum  (sulphate  of 
lime)  acts,  hindering  by  its  presence  the  dispersion  of  the  greater  part 
of  the  ammonia.  These  soluble  substances  are  constantly  rising  and 
felling  in  the  soil,  according  as  it  is  wet  or  dry,  cold  or  heated.  These 
matters  descend  during  rain  or  in  winter,  and  rise  during  the  warmth 
of  summer,  when  the  evaporation  is  greatest  and  when  the  plants  need 
more  moisture  and  food.  The  ascension  of  these  matters  varies  thus 
every  month,  and  thus  the  analysis  of  a  soil  at  one  period  of  the  year 
does  not  exactly  represent  its  composition  at  another;  it  is  variable  at 
different  times,  and,  therefore,  no  exact  idea  of  the  chemical  or  physical 
properties  of  a  soil  can  be  obtained  by  a  single  analysis,  no  matter  how 
accurately  conducted. 
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Marl  and  muck  from  Jacksonville,  Florida. 


Marl. 


Water 

Orgaoio  matter 

Carbouate  of  lime 

Alumina  and  oxide  of  iron 

Phoaphorio  acid  .... 

Sulphuric  acid  - . .  • 


1.27 

40 


87.39 

8.00 

Traces. 

0.50 


99.56 


Mack. 


41.80 
27.10 

Ash,  31. 10 


100.00 


These  are  worthy  of  notice  on  account  of  their  essential  dissimilarity. 
The  marl  is  derived  from  the  great  source  of  the  limes  of  the  State,  the 
underlying  coral  beds,  and  contains  but  little  vegetable  matter,  while 
what  is  termed  muck  is  almost  equally  composed  of  earthy  and  vegeta- 
ble matter.  The  mixture  of  the  marl  and  muck  together  would  improve 
both. 

Marl j  marsh  mud,  &c. 


Marl. 

Marsh  mud. 

No.  1. 

No.  2. 

No.  3. 

Water  ,. ., 

1.04 

1.90 

38.21 

1.91 
10.46 
72.08 

1.25 

9.77 

72.30 

2.04 

14.02 

Silica  and  insoluble  silicates - 

07.80 

Alumina  and  oxido  of  iron r _r_.TT.r 

1.35 

29.80 

13.36 
1.30 

10.43 
2.71 

6.21 

3.93 

Carbonic  acid  ..-- - . 

22.35 

1.93 

0.03 

0.39 

Trace. 

Trace. 

Trace. 

Traco. 

0.89 

0.93 
0.98 

Traco. 
1.63 

Trace. 

Phoaphorio  acid 

Chloride  of  sodium 

4.48 

Chloride  of  potassium 

1.62 

100.00 

100.00 

100.00 

100.00 

The  marl  and  Nos.  1  and  2  of  the  mud  wore  from  Savtanali,  Georgia. 
The  last  (No.  3)  from  "  Burnsido's  Island."  Nos.  1  and  2  show  the  influ- 
ence of  brackish  water  in  the  unusual  quantity  of  alkaline  chloride 
present.  No.  3  shows  the  influence  of  sea- water  in  the  unusual  amount 
of  these  chlorides^  especially  the  sodic  chloride,  and  its  abundance 
implies  that  there  is  no  outlet  or  drain  in  that  marsh. 

BEET  SUGAR. 

It  is  remarkable  that  as  yet  the  returns  of  the  growth  of  sugar  beet 
in  this  country  have  not  shown  an  approach  to  that  amount  of  sugar 
which  is  yielded  by  the  growth  of  France  and  Northern  Germany.  The 
Department  has  received  several  letters  from  various  beet  cultivators, 
reciting  the  results  of  their  efforts  in  growing  seed  of  the  varieties  ob- 
tained from  Vilmorin  &  Company,  of  Paris.  In  the  cultivation  of  a  plant 
whose  juice  contains  not  merely  sugar,  but  many  other  substances,  which 
undergo  decomposition  or  suffer  change  of  constitution  as  the  plant  ma- 
tures, it  is  difficult  to  determine  at  what  period  the  proportion  of  sugar 
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11.  Acid  peculiar  to  boot. 

12.  Chlorine. 

13.  Potass*. 

14.  Soda. 

15.  Silica. 

16.  Iron. 

17.  Manganese. 

18.  Magnesia. 

19.  Liuio. 


is  in  greatest  amount  relatively  to  the  other  organic  matters,  which  latter 
may  so  interfere  with  the  separation  and  crystallizing  of  the  sugar  as  to 
render  a  juice  which  is  rich  in  sugar  not  so  manageable  as  poorer  juices. 
According  to  Miehaelis,  who  has  devoted  considerable  time  to  the  exam- 
ination of  the  juice  of  the  sugar  beet,  (Zeitschrifb  fur  Rubeimicker-In- 
dustrie,  Band  v,  p.  261,)  the  following  substances  are  present : 

1.  Sugar. 

3.  Black  oxidizable  matter. 

3.  Pocten. 

4.  Fat 

5.  Gum. 

6.  Legomin. 

7.  Albumen. 

8.  Phosphoric  acid. 

9.  Oxalic  acid. 
10.  Citric  acid. 

To  these  have  since  been  added  sulphuric  acid,  asparagin,  and  some 
matters  derived  from  liumin  and  ulmin.  The  vegetable  acids  present 
in  variable  proportions  are  likely  to  interfere  at  times  with  the  stability 
and.  capability  of  separation  of  the  sugar  by  impeding  its  crystallization. 

Mr.  E.  C.  Erfling,  of  Council  Bluffe,  Iowa,  informs  the  Department 
(December,  1870)  of  the  result  of  his  growth  of  white  Silesian,  as  pro- 
ducing a  lair  and  good-sized  beet,  the  juice  of  which,  on  the  1st  of  Sep- 
tember, yielded  0  per  cent,  of  sugar.  The  crop  was  dug  on  the  15th  of 
October,  and  a  space  equal  to  ten  feet  square  (planted  one  foot  apart 
each  way)  yielded  210  pounds  of  root.  This  was  an  average  of  the  whole* 
He  also  cultivated  other  varieties.  By  selecting  roots  of  3  pounds  weight 
and  examining  the  juice  for  sugar,  he  obtained,  from  the  white  Silesian, 
12  per  cent.;  Vilmoriu,  11  per  cent.;  Knamer's  electoral,  10 J  per  cent. 
Beets  of  this  last  variety,  weighing  12  to  16  pounds,  yielded  an  average 
equal  to  the  last-mentioned  figure.  No  sugar  was  manufactured  at  the 
farm  daring  the  year,  the  object  being  to  ascertain  the  possibility  of 
growing  beet  in  that  locality. 

In  a  communication  from  Chatsworth,  Livingston  County,  Illinois 
dated  December  21, 1870,  the  Department  is  informed  as  follows : 

Of  the  soods  sent  me  for  experiment  during  lfTO^  1  have  the  honor  to  report,  first, 
the  varieties  of  sugar  beet,  vie :   No.  1,  white  Silesian  green  top;  No.  2,  Yihnoriti's  im- 

roved ;  No.  3,  Knamer's  improved  imperial ;  No.  4,  Knamer's  improved  doctoral ;  No. 
white  Silesian  red-top ;  No.  C>,  Knamer's  electoral.  They  wore  sown  in  drills  18  inches 
apart  on  the  23d  of  April,  and  cultivated  exclusively  by  hand,  kept  entirely  free  of 
weed*,  bat  not  earthed  up,  as  is  usnal  in  the  cultivationof  beets  for  sugar.  This  was 
done  for  the  purpose  of  determining  the  relative  growth  of  each  variety  above  ground. 
No.  1  grew  above  ground  4^  inches;  No.  2  grew  above  ground  3  inches;  No.  3  grew 
above  ground  3  inches ;  No.  4  grew  above  ground  4  inches;  No.  5  grew  above  ground 
3j  inches ;  and  No.  6  grew  above  ground  6  inches.  Nos.  2, 3, 4,  and  5  gave  at  the  rate 
of  8.75  tons  per  acre ;  No.  1  gavo  10.25  tons  per  acre ;  No.  6  gave  12.50  tons  per  acre. 
Topped  at  the  intersection  of  the  crown  with  the  body  of  the  beet.  By  polarization, 
they  gave,  the  weight  of  juice  being  taken  by  Brix's  saccharometer,  as  follows : 


Numbers. 

Brix. 

1 

1 

12.25 
12. 25 
13.00 
13.25 

14.00 

2      

3 

4 

5                 

6 

13. 25 

13.25 
14.00 

Sugar  of 
polarization. 


10.24 
9.31 
9.97 
10.51 
11.24 
10.35 
10.29 
10.57 


Not  sugar. 


2.111 
2. 94 
3. 03 
2.74 
2.70 
2.90 
^.96* 
3.63 
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No.  7  was  imperial  boot,  of  our  own  importation ,  and  No.  8  was  electoral  beet,  seed 
raked  by  ourselves.  It  will  bo  seen  from  tho  abovo  that  the  best  results  were  obtained 
in  every  case  from  tho  electoral  seed,  but  it  must  also  be  acknowledged  that  the  seed 
of  tho  other  kinds  was,  much  of  it,  impure,  or  mixed.  Tho  polarization  was  made  No- 
vember 24,  after  they  had  made  their  full  growth,  and  were  sufficiently  touched  by  frost 
to  develop  their  full  amount  of  saccharine  matter. 

WESTERN,  OR  "ALKALI"  SOILS. 

C.  P.  Huntington,  Vice-President  of  the  Union  Pacific  Railroad  Com- 
pany, forwarded  to  the  Department  three  samples  of  soil,  marked  Nos.  1 , 
2,  and  3,  from  tho  neighborhood  of  the  Truckee  River,  in  Western  Nevada. 
Although  presenting  some  difference  in  physical  texture,  they  are  soils 
of  the  same  character,  and  derived  from  the  same  mineral  source.  They 
arrived  in  two  barrels  and  one  box,  and  were  selected  from  different 
though  not  distant  locations,  near  White  Plains  Station,  on  the  Union 
Pacific  Railroad,  in  118°  48'  west,  and  latitude  39°  54'  north.  Elevation 
of  the  White  Plains  Station,  3,291  feet  above  sea  level.  The  station  lies 
north  of  the  Mirage  Lake,  a  body  of  water  a  little  over  one  mile  long,  and 
of  square  figure,  occupying  a  portion  of  the  level  plain  called  alkali  flats, 
along  which  the  wagon-road  and  railroad  run  their  course.  The  soils 
of  the  locality  present  some  features  which  are  interesting,  because 
they  are  soils  which  may  be  considered  primitive  and  not  yet  brought 
into  cultivation.  They  are  also  in  a  locality  where  the  annual  fall  of 
rain  is  small  and  the  evaporation  so  much  greater,  that  not  only  is  the 
superficial  soil  deprived  of  its  water,  but  also  the  overflow  of  basins 
of  water  situated  on  a  higher  level,  on  the  base  of  the  Sierra  Nevada, 
is  unable  to  run  any  continuous  course  without  drying  up  completely, 
as  do  the  rivers  and  streams  farther  south,  in  the  Mohave  and  Gila 
Basins,  and  along  the  Mexican  border. 

The  examination  of  these  soils  has  been  conducted  in  three  directions : 

1.  As  regards  their  physical  properties.  2.  As  regards  their  chemical 
constitution.  3.  As  regards  their  capability  of  sustaining  vegetable 
growth. 

1st  Physical  properties. — The  three  soils  are  all  of  a  greenish  color,  vary 
ing  to  light  yellow  or  darker  brown,  in  proportion  as  the  amount  of  clay 
of  a  fine  yellow  texture,  or  reddish  sand-rock,  or  greenish  amphibole  pre- 
vails.   No.  1  is  the  darkest,  then  No.  2,  and  No.  3  is  of  the  lightest  tint. 

Taking  ordinary  water  at  60°  F.  as  the  standard,  a  given  volume  of  the 
three  soils  weighed  as  follows.  The  method  adopted  was  to  pulverize 
the  soil  very  finely,  and  to  fill  a  beaker  to  a  given  line  with  the  powder, 
not  shaking  down  unduly  in  any  of  the  samples.  The  weight  thus  ob- 
tained was  contrasted  with  the  weight  of  the  same  bulk  of  water. 

Water 83.500  grams. 

No.  1 106.370  grams. 

No.  2 93.850  grams. 

No.  3 89.701  grams. 

This,  while  it  does  not  give  the  relative  weight  exactly,  shows  still  the 
light  character  of  the  pulverized  soil. 

Soil  taken  from  barrel  No.  1  is  the  least  clayey  of  the  whole,  falling  to 
powder  very  readily  when  dry ;  the  color  is  a  dark  gray  and  yellow  green. 
When  the  finer  clay  has  been  washed  away  by  elutnation  from  the  heavier 
particles,  there  remains,  1.  Angular  quartz  grains,  hornblendic  grains. 

2.  Reddish  sand-rock,  scales  of  mica.  3.  Shields  of  cypris,  comminuted 
shells  of  testacea. 

The  soil  from  barrel  No.  2  is  lighter  in  color,  does  not  fall  into  fine 
powder  so  readily,  and  the  soil  in  drying  aggregates  into  nodules  capa- 
ble of  passing  through  a  mesh  of  1  Jinch.   The  plan  of  elutriation  yielded : 
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1.  Cypris  shields,  fragmentary  shelly  particles.  2.  Quartzose,  horn- 
blende, porous  calcareous  rock,  particles  of  quartz,  scales  of  mica,  round 
clay  casts. 

Soil  No.  3,  (from  the  box,)  lighter-colored  than  No.  2,  less  absorbent 
and  adhesive,  otherwise  in  texture  closely  resembling  No.  2.  Elutria- 
tion  disclosed,  1.  Dark  green  amphibole  grains^  feldspar  fragments,  red 
sand-rock,  mica  scales.  2.  Cypris  shields,  flattened,  discoid,  helical 
shell,  (planorbis  ?) 

There  are  few  masses  in  these  soils  larger  than  coarse  sand,  so  that 
they  ard  good  examples  of  material  deposited  in  tolerably  deep  and  still 
waters,  the  material  derived  chiefly  from  hornblendic  and  feldspathic 
clay  rocks.  There  does  not  appear  to  have  been  any  transport  of  lime- 
bearing  rocks,  the  lime  found  by  analysis  being  that  of  the  testaceous 
fresh-water  coverings  alluded  to. 

Chemical  constitution. 

In  1,000  parte.  No.  1.  No.  2.  No.  3. 

Moisture 17.17  25.00  40.27 

Saline  matters  soluble  in  water ...  45.90  70.36  87.50 

Earthy  matters  insoluble  in  water 936.93  904.64  872.23 

1,000.00    1,000.00    1,000.00 


Along  with  the  moisture  are  reckoned  very  slight  amounts  of  vegetable 
matter  which  were  in  the  soil,  not,  however,  sufficient  to  tinge  the  solu- 
tion of  soda  carbonate  acting  upon  the  soil  for  one  hour  at  a  boiling 
temperature.  There  was  here  and  there  a  slight  bunch  of  fibrous  roots 
as  of  grass. 

Saline  matters  soluble  in  icater,  solutions  slightly  alkaline. 

No.  1. 

Chloride  of  sodinm  and  potassium 4.07 

Sulphate  of  potassa 0.11 

Sulphate  of  lime 0.41 

Sulphate  of  magnesia faint  trace. 

Iron 

Phosphoric  acid trace. 

4.59 


Earthy  matters  insoluble  in  water. 

No.  1. 

Silica,  &c 70.80 

Soluble  silica 1.05 

Peroxide  of  iron  and  alumina 8.59 

Carbonate  of  lime 18.10 

Magnesia traces. 

Phosphoric  acid traces. 

Chloride  of  sodinm 0.34 

Potassa 1.12 


100.00 


No.  2. 

No.  3. 

5.760 

7.11 

0.306 

0.38 

0.97 

1.26 

trace. 

trace. 

trace. 

trace. 

7.03 

8.75 

No.  2. 

No.  3. 

68.98 

72.05 

1.05 

0.81 

9.34 

14.94 

18.84 

9.26 

0.53 

0.46 

0.60 

0.43 

0.42 

0.31 

0.12 

1.26 

99.88 

99.52 

It  is  evident  on  inspection  of  the  analyses  that  these  soils  are  not  infer- 
tile. They  are  not  wanting  in  any  of  the  elements  of  soil  which  the 
majority  of  plants  require,  and  the  inspection  of  the  coarser  parts  of 
the  clay  shows  that  the  mineral  matter  of  which  it  is  made  up  is  of 
that  character  to  supply  by  its  degradation  a  reasonable  amount  for 
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future  demands.  There  arc  silicates  of  lime  and  of  iron,  of  aluinina, 
and  of  potash  in  abundance,  and  the  calcareous  matter  is  in  .ample  pro- 
portion, not  requiring  addition  even  during  fall-cropping 'over  many 
years.  It  is  remarkable  that  the  lime  carbonate  seems  to  be  wholly  due 
to  the  presence  of  the  shields  or  shells  of  the  fresh-water  ostraeoid 
cypris,  which  exist  in  considerable  numbers  in  the  clay,  and  which  may 
be  readily  exposed  by  elutriation.  The  existence  of  this  recent  Ento- 
mostraean  points  to  the  existence  of  large  beds  of  fresh  water  at  no 
distant  period,  covering  up  this  district,  and  as  all  the  samples  of  clay 
abound  in  this  shell,  the  probability  is  that  the  inland  sea  extended  to 
the  very  lower  slopes  of  the  Sierra  Nevada,  of  which  sea  the  present 
lakes  scattered  along  the  base  of  the  Sierra  are  representatives.  Al- 
though the  presence  of  carbonate  of  lime  is  not  indicated  in  any  min- 
eral form,  but  apparently  only  existing  in  the  shell  of  the  cypris,  yet  it 
is  obvious  that  this  animal  secreted  it  from  out  of  some  salt  of  lime  in 
solution  in  the  waters  of  that  time.  The  perfect  condition  of  the  shell 
indicates  that  it  had  its  origin  in  its  present  habitat,  and  the  conclusion 
is,  therefore,  that  at  some  not  far  distant  period  the  surface  of  this 
region  was  covered  by  an  extensive  inland  lake.  One  of  the  facts  ex- 
hibited by  the  analysis  is  the  unusual  amount  of  matters  soluble  in 
water  which  exist  in  these  soils,  being:  No.  1,  4.59  per  cent.;  No.  2, 
7.03  per  cent. ;  No.  3,  8.75  per  cent.  These  proportions  of  soluble  saline 
matters  are  so  much  in  excess  of  what  is  found  in  ordinary  soils  that 
they  demand  investigation  into  tlie  cause.  In  fertile  soils,  in  well- 
watered  districts,  and  where  there  is  an. abundant  fall  of  rain,  the 
soluble  saline  matter  rarely  amounts  to  one-half  of  one  per  cent.,  (<X5,) 
and  more  commonly  ranges  around  one-quarter  of  one  per  cent., 
(0.20-0.33.)  Professor  Anderson,  in  his  Elements  of  Agricultural  Chem- 
istry, gives  a  few  examples  of  the  proportion  of  soluble  salts  in  rich 
Scottish  and  other  soils,  viz : 

Soluble  matter  in  surface  soil. 

Mid-Lothian r 0.S319 

Perthshire ! 0.1191 

Island  of  Antigua ^ _...     0.3700 


In  the  many  analyses  of  soils  made  in  this  laboratory,  the  soluble 
saline  matter  has  never  reached  one-half  of  one  per  cent.  It  is  to  be 
regretted  that  a  uniform  method  of  analysis  has  not  been  adopted  by 
chemists  for  the  analysis  of  soils,  one  of  the  features  of  which  should 
show  the  per  centage  of  soluble  salts.  The  experiments  with  lysime- 
ters  do  not  supply  this  needed  information.  It  would  not  be  hazarding 
a  misstatement  to  declare  that  the  poorest  of  these  soils  in  soluble  mat- 
ters contains  eight  times  as  much  as  fertile  soils  need,  and  No.  3  con- 
tains fifteen  times  as  much. 

Another  point  of  peculiarity  in  these  soils  is  the  amount  of  sodium 
chloride  (common  salt)  present,  it  being  from  three-fourths  to  four-tlfths 
of  the  whole  soluble  matter.  This  is  far  in  excess  of  any  usual  propor- 
tion, and  of  what  is  needed.  In  the  Antigua  soil,  already  mentioned, 
the  chloride  of  sodium  did  not  exceed  0.09  in  100  parts.  In  many  of 
Sprengel's  analyses,  as  quoted  by  F.  W.  Johnston  in  bis  Agricultural 
Chemistry,  the  proportion  lies  between  0.06  and  0.009.  In  no  case  has 
it  appeared  to  reach  one-tenth  of  one  per  cent.  In  limited  sections  of  a 
country  where  tidal  or  salt-marsh  water  has  opportunity  to  settle  and 
develop  vegetation  having  a  necessity  for  salt,  the  amount  of  that  min- 
eral in  specimens  of  the  soils  may  have  a  much  larger  amount.    Thus, 
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in  the  soil  in  the  neighborhood  of  the  Zuyder  Zee,  in  Holland,  the 
amount  of  common  salt  in  the  soil  down  to  various  depths  is  as  follows : 
At  surface,  2.010  per  cent. ;  at  15  inches,  2.113  per  cent.  $  at  30  inches, 
2.304  per  cent.  These  are  very  unusual  quantities  of  this  mineral,  and  it 
most  likely  would  in  dry  climates  diminish  very  materially  the  fertility 
of  the  soil.  But  in  a  moist  climate  the  effect  of  the  rains  is  to  lessen 
the  amount  of  sodium  chloride  by  washing  it  out,  and  this  Holland  soil 
shows  the  influence  of  the  rain-fall  in  decreasing  the  amount  of  salt  in 
the  upper  layers  of  soil,  even  though  at  the  same  time  there  is  a  process 
of  capillarity  going  on  in  warm  sunshine,  by  which  the  upper  layers  of 
soil  are  made  richer  in  soluble  mineral  matter  than  the  subsoil.  All 
soluble  saline  matters,  however  useful  or  necessary  they  may  be,  impede 
the  rapid  growth  of  plants  if  they  are  presented  too  abundantly  or  in 
too  concentrated  a  solution  to  the  roots  of  plants.  "One  of  the  func* 
tdons  of  the  soil,"  says  Voelcker,  "  appears  to  be  to  transform  such 
readily  soluble  compounds  into  combinations  so  little  soluble  in  water 
that  they  pass  in  common  life  as  insoluble,  but  which  are  still  sufficiently 
soluble  to  supply  the  growing  plant  with  the  necessary  amount  of  min- 
eral food  in  a  state  of  solution.'7  Taking  this  as  a  correct  statement, 
there  is  no  doubt  that  one  of  the  causes  of  infertility  in  these  soils,  and 
in  the  districts  from  whence  they  are  supplied,  lies  in  their  excessive 
amount  of  common  salt  in  the  upper  layers  of  soil.  They  are  not, 
strictly  speaking,  "  alkaline  "  soils ;  they  are  rather  saline  soils.  Their 
alkaline  reaction  is  feeble,  and  does  not  appear  to  be  due  to  carbonates 
of  soda  or  potassa. 

How  is  this  excessive  amount  of  common  salt  in  the  soil  to  be  dealt 
with!  1.  Can  it  be  eliminated  f  2.  Is  the  extent  of  territory  over  which 
it  is  spread  such  as  to  prevent  any  physical  or  textural  amendments  by 
mixing  with  other  soils  ?  3.  Do  the  same  natural  means  exist  in  Ne- 
vada as  in  Holland  for  its  decrease  ?  Is  there  sufficient  rain-fall  ?  I 
fear  that  an  affirmative  reply  cannot  be  given  to  any  one  of  these  ques- 
tions. The  only  methods  of  improvement  are  by  admixture  or  by  per- 
colation. The  method  of  admixture  has  been  tried  by  experiments  con- 
ducted in  this  Department,  in  which  plants  were  attempted  to  be  grown 
in  these  soils  both  in  their  natural  state  and  when  admixed  with  varia- 
ble proportions  of  tine  white  sand.  The  experiments  were  conducted  as 
follows :  A  number  of  pots  filled  with  the  soils  Nos.  1, 2,  and  3,  were  sown 
with  seeds  of  corn,  (maize,)  asparagus,  brassica,  rape,  and  beet,  (Yilmo- 
rin's  imperial.)  These  were  placed  in  the  green-house,  with  a  constant 
heat  above  70°  Fahrenheit,  and  well  watered.  The  seeds  sown  did  not 
vegetate,  except  the  corn,  of  which  a  small  portion  germinated,  and 
when  the  cotyledon  appeared  above  the  soil  it  dried  off  into  a  saline 
external  crust,  and  the  interior  became  soft  and  black  from  rot.  The 
experiment  was  unsuccessful.  Another  set  of  pots  were  filled  with 
samples  of  these  soils,  mixed  with  sand  in  variable  proportions,  and  sim- 
ilarly disposed  in  the  green-house.  Great  care  was  taken  in  these  latter 
experiments  to  prevent  any  loss  of  common  salt  from  the  earth  by  the 
daily  watering,  the  drainage  of  the  earths  into  dishes  below  being  con 
stantly  returned.  The  results  obtained  from  this  second  set  of  experi- 
ments were  more  encouraging.  Three  forms  of  admixture,  marked 
respectively  Nos.  1, 2,  and  3,  were  experimented  upon  as  follows: 

No.1 :.. Clay  600;  sand  COO. 

No,  2 - * Clay  300;  sand  600. 

No. 3 * Clay  200;  sand 600. 

The  clay  used  in  these  experiments  was  that  described  as  No.  1  in  this 
report,  so  that  the  percentage  of  common  salt  in  the  three  series  of  ex- 
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periments  in  each  of  the  pots  was,  in  No.  1,  2  per  cent. ;  in  No.  2, 1.33 
per  cent.  $  in  No  3,  0.81  per  cent. 

Results  of  experiments  No.  1. — The  Vilmorin  beet  grew  to  one  inch  high, 
and  then  died.  The  whole  of  the  plants  were  stunted  and  dwarfed. 
The  corn  germinated  and  attained  a  height  of  five  inches,  developed  two 
leaves  around  the  stalk,  and  then  died ;  the  plants  also  awarfed. 

Experiment  No.  2. — Vilmorin  beets  grew  favorably  after  germination 
for  two  weeks,  when  they  also  died ;  the  plants  were  dwarfed,  but  green 
and  otherwise  apparently  healthy ;  a  large  number  of  the  seeds  planted 
germinated.  Of  the  corn  about  half  the  number  of  seeds  planted  germ- 
inated, the  stems  growing  to  seven  or  eight  inches  high,  but  thin,  feeble, 
and  not  well  developed  in  color.  After  three  weeks'  growth  they  did  not 
appear  to  further  mature,  but  preserved  the  green  color  of  the  leaf  as 
long  as  watered.  After  three  months  they  were  removed  from  the 
green-house. 

Experiment  No.  3. — The  seeds  of  the  Vilmorin  beet  germinated  more 
abundantly  than  in  the  previous  trials.  They  did  not  appear  to  grow 
any  larger,  individually,  than  those  of  No.  2,  merely  in  greater  numbers. 
A  much  greater  proportion  of  kernels  of  maize  germinated  in  this  soil, 
and  the  plants  were  much  more  healthy,  two  of  them  tillering  with  stems 
ten  inches  high  and  larger  leaf  twelve  or  fourteen  inches  long.  This 
specimen  of  corn  would  have  continued  to  grow  had  the  season  or  tem- 
perature been  sufficiently  warm,  but  as  autumn  was  almost  over,  the  corn 
made  no  progress  after  three  weeks  from  planting.  The  cotyledons  of 
some  of  the  seeds  in  this  pot  rotted  in  the  way  described  in  the  record 
of  the  first  experiments. 

These  experiments  clearly  indicate  the  reason  of  the  failure  of  growth. 
There  was  abundance  of  water  supplied  in  all  of  them.  The  failure 
was  not  due  to  want  of  water.  But  even  in  experiment  No.  3,  where 
the  proportion  of  common  salt  was  reduced  to  .81  per  cent.,  the  kernels 
of  corn  rotted  after  germination,  and  the  beets  died  after  growing  two 
inches  high.  The  diminished  amount  of  salt  present  allowed  a  larger 
number  of  seeds  to  start;  but  the  entrance  of  the  s^lt  too  abundantly 
in  the  growing  plant  at  an  early  period  of  life  choked  out  the  other 
mineral  supply,  and  the  plants  ceased  to  grow. 

This  experiment  showed  a  limited  success  arrived  at  by  admixture  of 
the  soil,  but  not  to  that  extent  to  justify  any  recommendation  being 
made  to  improve  these  soils  on  a  large  scale,  by  hauling  soil  from 
other  localities,  or  by  deep  plowing  to  turn  up  the  subsoil  and  mix  it  in. 
It  is  not  likely  that,  at  the  usual  depth  to  which  plows  reach,  any  lesser 
amount  of  salt  would  be  found  in  the  soil,  but  the  reverse. 

The  only  mode  of  treating  these  soils,  then,  is  by  the  percolating  influ- 
ence of  water,  which,  flowing  through  the  surface  soil,  and  draining  off 
into  lower  channels  and  river-beds,  carries  off  from  the  soil  a  certain 
and  considerable  amount  of  the  salt.  This  is  naturally  accomplished 
by  the  rain-fall ;  for  the  annual  amount  of  which  within  this  district  we 
have  no  exact  data  on  which  to  depend.  But  judging  from  similar  posi- 
tions on  our  continent,  it  must  be  slight,  perhaps  under  seven  inches, 
which  amount  does  not  fall  wholly  in  the  growing  season,  in  which  case 
the  rain-fall  cannot  be  depended  upon  for  the  needed  supply  of  water, 
and  hence  the  only  alternative  is  that  of  irrigation  from  distant  water- 
courses, the  supply  from  which  must  be  abundant  to  be  of  value  during 
the  first  few  years.  After  the  growth  of  salt-loving  plants  for  a  couple 
of  seasons,  and  the  washing  oft*  of  some  of  the  salt  by  the  flooding  of  the 
fields,  then  the  soil  may  be  deprived  of  sufficient  excess  of  the  saline 
matter  to  allow  of  roots,  such  as  potatoes,  turnips,  &c,  being  raised. 
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When  the  soil  is  well  irrigated  by  field  flooding,  then  almost  any  crops 
may  be  raised,  bnt  the  beet  appears  to  be  that  which  should  be  first 
cultivated.  Potatoes  will  not  .thrive  except  where  the  soil  is  well 
washed. 

Inasmuch,  then,  as  from  the  physical  and  chemical  examination  of 
these  soils  it  is  evident  that  they  contain  no  poisonous  ingredient,  that 
they  contain  all  the  elements  of  fertility,  and  that  the  only  reason  why 
vegetation  does  not  readily  grow  on  them  is  because  they  possess  too 
much  soluble  saline  matter  consequent  on  the  too  dry  climate  and  want 
of  sufficient  river  waters,  there  is  abundant  reason  to  hope  that,  although 
the  district  itself  may  not  be  able  to  supply  water  of  irrigation  in  suffi- 
cient quantity,  that  engineering  skill  may  be  brought  into  play  to  derive 
it  from  those  sources  where  it  is  abundant  and  constant. 

MEAT  EXTRACT. 

Having  received  samples  from  the  office  of  the  Quartermaster  Gen- 
eral of  the  United  States  Army,  an  opportunity  was  afforded  of  making 
an  examination  of  the  "  Extractum  carnis  Liebig,"  manufactured  by  the 
San  Antonio  Meat  Extract  Company,  Texas. 

*  The  extract  was  of  a  flesh-brown  tint,  of  agreeable  meaty  odor  and 
flavor,  and  of  that  consistency  to  adhere  to  the  fingers  when  handled, 
though  showing  no  disposition  to  settle  down  rapidly  or  to  flow,  as 
semi-liquids  do.  It  preserves  its  odor  for  a  considerable  time  when  ex- 
posed to  an  open-air  temperature,  (70°  F.,)  while  at  the  same  time  it 
undergoes  an  appreciable  loss  of  weight  by  drying.  By  the  exposure 
of  its  solution  for  several  days  it  undergoes  a  slow  fermentation  without 
the  evolution  of  sulphuretted  hydrogen.  A  faint  odor  of  carbon  disul- 
phide  is  mixed  with  the  sweetish-sour  fermenting  odor.  By  two  experi- 
ments it  yielded  in  100  parts — 

1.  2. 

Moisture 17.684  17.422 

Organic  matter 61.616  60.728 

Mineral  ash 20.700  21.850 

100. 000         100. 000 


The  extract  is  readily  soluble  in  water,  especially  when  the  water  is 
warm,  in  which  case  it  wholly  dissolves.  It  has  a  marked  acid  reaction 
Digested  with  ether,  no  matter  soluble  in  that  fluid  was  withdrawn. 
The  absence  of  fatty  matter  was  thus  proved.  Treated  with  alcohol,  it 
partly  dissolved,  so  that  the  materials  soluble  in  the  two  solvents  (alco- 
hol and  water)  may  be  set  down  as  follows: 

Salable  in  alcohol,  creatinine  in  crystals,  phosphates,  and  chlorides  of  potassium, 
md  colloid  animal  matters 13.60 

Solnble  in  water,  creatine,  inosate  of  potassium,  sarcine,  albumen,  gelatine,  lac- 
tates, &o 48.01 

61.61 


By  ultimate  analysis  the  extract  yielded  on  two  experiments  the  follow- 
ing percentage  of  nitrogen : 

Rret  experiment 9.38 

Second  experiment 9.55 

9.47 
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Of  protein  derivatives,  the  following: 

Albumen 2.6 

Gelatine *---      7.7 

Total 10.3 


The  ash  consisted  of  alkaline  and  earthy  phosphates  and  sulphates, 
(chiefly  potassium  salts,)  and  alkaline  chlorides  and  carbonates,  the 
latter  derived  from  combustion  of  organic  acids.  If  the  nitrogen  be 
divided  np  between  the  protein  derivatives,  albumen  and  gelatine,  and 
the  creatine  derivations,  it  would  be  thus : 

Nitrogen  in  albumen  and  gelatine 1.48 

Nitrogen  in  creatine  class , 7.99 

which  would  allow  the  presence  of  nitrogenous  nutritive  elements  of 
the  latter  class  equal  to  23. 97  per  cent.,  and  the  total  percentage  of 
nutritive  nitrogenous  compounds  would  be  34.27  per  cent.  If  fresh 
beef  be  taken  as  unity,  after  the  fat  and  bone  are  removed,  the  extract 
may  be  compared  with  it  in  nutritive  value  thus : 

In  the  absence  of  water  it  ia  as 4     to  1 

In  the  amount  of  a8b  it  is  as * 13     tol 

In  the  amount  of  nitrogenous  principles  it  is  as 3^  tol 

In  the  amount  of  nitrogen  it  is  as 3     to  1 

It  may  be  remarked  that  as  this  extract  leaves  much  muscular  flesh. 
Mid  nutritive  matter  out  of  its  composition,  it  cannot  properly  be  com- 
pared with  the  fresh  flesh  of  animals ;  and  it  should  only  be  looked 
upon  as  an  addition  to  or  supplement  of  the  healthy  ration,  and  not  as 
a  substitute  therefor. 

There  is  a  likelihood  that  considerable  error  exists  in  the  minds  of 
many  with  regard  to  the  nutritive  value  of  the  several  beef  extracts 
made  after  the  method  described  by  Liebig ;  and  although  there  may 
be  some  difference  between  the  extractum  carnis  prepared  by  the  San 
Antonio  Meat  Extract  Company  and  that  which  professes  to  have  the 
stamped  name  of  Pettenkofer  on  the  package,  yet  the  value  of  any 
extract  so  prepared  is  overrated  if  looked  upon  as  a  protein — yielding 
aliment  in  any  degree  equivalent  to  fresh  meat.  These  extracts  are 
generally  prepared  upon  the  following  considerations :  lean  fresh  meat 
contains  about  25  per  cent,  of  solid  matters,  of  which  from  seven  to  ten 
parts  are  soluble  in  cold  water.  More  than  half  of  this  soluble  part  is 
composed  of  albumen  and  miochrome,  (coloring  matter,)  which  are 
coagulated  by  heat.  Should  the  solution  be  boiled  these  matters  are 
thrown  down,  and  there  remain  only  the  other  soluble  constituents, 
which  do  not  exceed  from  3  to  4  per  cent,  of  the  meat.  This  is  the 
extract  of  meat  of  Liebig,  when  it  is  evaporated  to  dryness.  It  is  im- 
possible to  recognize  in  such  an  extract  any  great  nutritive  power,  for 
it  is  made  up  mostly  of  two  acids — lactic  and  inosic — with  the  organic 
bodies  known  as  inosite,  or  muscle-sugar,  creatine,  and  creatinine,  along 
with  an  organic  colloidal  matter  of  brown  color  and  sirupy  consistence: 
the  soluble  salts  of  the  meat,  chlorides  of  sodium  and  potassium,  and 
phosphate  of  potash  are  also  present.  Now,  since  to  obtain  one  pound 
of  this  extract  it  is  necessary  to  make  use  of  30  to  34  pounds  of  lean 
meat,  or  from  45  to  48  pounds  of  butcher's  meat,  a  belief  has  arisen 
that  all  the  nutritive  matter  of  this  large  amount  of  muscle  is  concen- 
trated in  the  one  pound  of  extract.  But  Liebig  never  claimed  this  for  it, 
but  only  called  it  bouillon,  or  a  concentrated  beef  tea  deprived  of  its 
albumen,  and  to  which  it  is  necessary  to  add  peas  or  beans,  or  some 
substances  rich  in  albuminous  matters.  It  is  impossible  that  nutrition 
can  be  carried  on  by  extracts  such  as  these,  unless  albumen,  or  some  sub- 
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stance  capable  of  representing  it,  be  added :  and  the  pleasant  flavor  of 
the  extract  will  render  even  an  unsavory  substitute  palatable. 

It  must  be  remembered  that  bulk,  as  well  as  quality,  is  a  necessary 
element  in  our  daily  meals,  and  that  not  merely  to  support  the  wear  and 
tear  of  life,  but  also  to  supply  material  for  active  exercise  of  body  and 
mind,  there  are  required  3  ounces  of  protein  matter  as  dried  meat,  or  15 
ounces  of  fresh,  and  23  ounces  of  carbohydrates,  or  of  starchy,  gummy, 
and  saccharine  matters.  This  is  the  daily  allowance  to  farm  laborers 
in  England,  and  is  somewhat  less  than  is  given  to  field  hands  in  either 
Scotland  or  Ireland.  This- is  much  below  the  soldiers  ration  in  any 
countrv  while  he  is  on  active  service,  and  very  much  below  what  has 
been  allowed  in  our  own  army  during  the  rebellion.  ' 

The  meat  extract  of  Liebig  does  not  contain  within  itself  all  the  ele- 
ments of  nutrition,  being  destitute  of  fatty  and  albuminous  matter, 
without  which  health  and  muscular  power  could  not  be  continued.  It 
is  an  agreeable  soup,  giving  flavor  to  other  articles  of  nutrition,  both 
nitrogenous  and  amylaceous,  and  with  this  understanding  it  should 
occupy  a  deservedly  high  position  in  the  list  of  commissary  stores  of 
an  army,  and  ought  to  be  in  constant  employment  in  hospitals  and  sim- 
ilar institutions,  where  it  is  desirable  to  present  an  ordinary  or  nutritious 
diet  in  the  most  palatable  form.  There  appears  to  be  considerable  dif- 
ference in  the  composition  of  meat  extracts  prepared  by  different  manu- 
facturers, which  is  to  be  regretted,  as,  since  they  are  sold  under  a  similar 
name,  the  public  are  led  to  believe  them  equal  in  value  as  articles  of  diet. 

INDIAN  FOODS. 

Several  kinds  of  natural  products,  used  by  certain  tribes  of  Indians 
as  food,  have  been  presented  to  the  laboratory  for  examination  by  Dr. 
Edward  Palmer,  who  collected  them  in  person.  As  a  paper  upon 
them  is  prepared  by  Dr.  P.  for  this  volume,  I  shall  only  insert  the  com- 
position of  the  two  varieties  the  analyses  of  which  are  completed  at  this 
time,  viz:  the  "  soap  berry, n  (Swpindus  marffinatusj)  and  the  "juniper 
berry,"  (Junipems  communis.  J 

Soap  berry.    Jtmipor  berry. 

Water,  (loss  iu  vacuo  at  140°  C.) 18.10  14.34 

Protein  compounds,  albumen,  gluten,  &c 14. 44  -             5. 69 

Starch : 12.10  17.87 

Sugar 14.71  10.66 

CeflttloTO,  oil,  gum,  &c 36.98  47.58 

Ash 3.61  3.86 

100. 00  100. 00 

Containing  nitrogen 2.31  0.94 

As  articles  of  food  or  breadstuffe  these  differ  from  cereals  in  the 
diminished  amounts  of  starchy  and  fatty  matters.  In  the  proportion  of 
nitrogenous  compounds  there  is  considerable  variation  in  these  two,  that 
of  the  soap  berry  being  nearly  three  times  as  abundant  as  that  of  the 
juniper;  as  for,  therefore,  as  muscle-forming  elements  arc  concerned, 
the  juniper  as  a  nutritive  food  is  very  inferior.  On  account  of  the  want 
of  due  relation  between  the  amylaceous  and  the  albuminous  compounds 
in  both,  the  breads -made  of  these  berries  are  imperfect  substitutes  for 
the  cereal  plants. 

THOMAS  ANTISELL, 

Chemist 
Hon.  Horace  Capkon, 

Commissioner. 
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REPORT  OF  THE  BOTANIST. 

Sir  :  I  have  the  honor  to  present  the  following  report  of  botanical 
transactions  of  the  past  year,  and  of  the  present  condition  of  the  herba- 
rium under  my  charge. 

The  additions  to  the  herbarium,  comprising  upward  of  four  thousand 
species  of  plants,  have  been  derived  from  the  following  sources :  From 
the  Smithsonian  Institution,  through  the  admirable  system  of  scien- 
tific exchanges  so  extensively  carried  out  under  its  supervision,  a  large 
and  valuable  collection  of  dried  plants,  mainly  Russian,  sent  by  the  Im- 
perial Academy  of  St.  Petersburg.  This  collection,  authentically  labeled, 
comprises  one  thousand  three  hundred  and  forty-eight  species,  and  is  of 
special  interest  as  representing  a  flora  in  many  points  analogous  to  our 
central  and  western  districts.  Also,  from  the  same  source,  a  set  of  Ger- 
man plants,  including  about  four  hundred  species,  sent  by  Professor 
Paul  Reintz,  who,  in  his  accompanying  letter,  requests  in  exchange  sets 
of  American  plants. 

Besides  these  large  packages,  numerous  smaller  miscellaneous  collec-. 
tions  have  been  received,  from  time  to  time,  through  tbe  Smithsonian 
Institution,  both  from  this  country  and  from  abroad,  including  a  variety 
of  fruits,  woods,  fibers,  and  other  vegetable  products. 

Professor  Wm.  Boeck,  of  Christiana,  Norway,  on  his  recent  visit  to 
this  country,  presented  to  the  Department  a  choice  set  of  plants  col- 
lected by  him,  during  the  previous  season,  in  the  high  mountain  districts 
of  Norway. 

On  the  joint  recommendation  of  Professors  Torrey  and  Gray,  a  very 
full  collection  of  Cuban  plants,  containing  one  thousand  seven  hun- 
dred and  fifty  species,  was  procured  from  the  enterprising  botanical 
collector,  Mr.  Charles  Wright.  A  large  number  of  these  are  recent 
discoveries,  now  in  process  of  publication  in  the  Revisio  Flora  Cubana, 
and  the  entire  set  serves  to  represent  the  main  features  of  the  West 
India  flora. 

Of  North  American  plants,  contributions  have  been  received  from  a 
great  variety  of  sources,  of  which  the  following  may  be  enumerated  as 
the  most  important,  viz :  A  very  choice  collection  from  Southern  Ari- 
zona, collected  by  Dr.  Charles  Smart,  while  stationed  as  army  surgeon 
in  that  district,  in  1867.  The  set  presented  to  the  Department,  embrac- 
ing nearly  three  hundred  specimens,  includes  many  very  rare  plants, 
and  probably  several  undescribed  species. 

From  Dr.  C.  H.  Alden,  United  States  Army,  has  been  received  a  col- 
lection of  one  hundred  and  seventy-five  species,  made  during  the  pre- 
vious season  in  Wyoming  Territory. 

A  numbered  set  of  Rocky  Mountain  plants  was  sent  to  the  Depart- 
ment by  Dr.  J.  T.  Scovell,  of  Central  City,  Colorado,  with  the  request 
to  return  the  names  of  the  plants  so  numbered. 

From  Mr.  J.  E.  Johnson,  of  St.  George,  Utah,  have  been  received,  from 
time  to  time,  interesting  specimens  of  live  plants,  and  seeds  of  such  as 
are  peculiar  to  that  remote  district. 

The  explorations  of  Dr.  Edward  Palmer,  continued  during  the  past 
season  in  Southeast  Utah,  Western  Arizona,  and  Southwestern  Cali- 
fornia, have  made  large  additions  to  the  botanical  material  for  elucidating 
the  peculiar  flora  of  those  districts.  Quite  a  number  of  new  species 
are  contained  in  the  collections  heretofore  received,  which  are  now  being 
studied  and  collated,  with  a  view  to  their  early  publication.    The  numer- 
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ous  duplicates  are  eagerly  sought  by  prominent  botanists  in  tliis  country 
and  Europe,  and  will  furnish  the  means  for  profitable  exchanges. 

Mr.  E/Hall,  of  Menard  County,  Illinois,  has  continued  to  forward  par- 
cels of  western  grasses,  in  illustration  of  several  papers  published  by 
him  on  this  special  subject.  From  the  same  source  has  also  been  received 
a  small  set  of  Illinois  mosses. 

Dr.  L.  D.  Gale,  of  Washington,  D.  0.,  has  also  donated  to  the  De- 
partment a  collection  of  plants  from  this  vicinity,  including  a  set  made 
thirty  years  before,  together  with  a  collection  of  the  oaks  found  in  this 
District. 

A  short  excursion  made  by  the  writer,  in  June  last,  to  the  mountains 
of  East  Tennessee,  has  supplied  some  desiderata  in  the  general  collection, 
including  some  of  the  rarer  plants  of  the  Southern  Alleghanies.  It  is 
in  contemplation  to  make  a  more  extended  examination  of  this  region 
during  the  present  season,  (1871,)  including  collections  of  living  plants 
and  seeds  of  such  as  are  desirable  for  garden  cultivation,  together  with 
detailed  observations  and  collections  illustrating  the  forest  growth  of 
this  timbered  district. 

The  active  cooperation  of  the  working  botanists  of  this  country  has 
been  freely  sought,  and  the  results  of  their  joint  labors  will  appear  in 
due  time,  with  suitable  acknowledgments  of  the  sources  whence  their 
material  has  been  derived.  In  view  of  the  great  amount  of  interest- 
ing material  thus  accumulated,  it  is  very  desirable  that  some  suitable 
means  for  extended  publication  should  be  inaugurated.  The  greater 
portion  of  the  official  time  of  the  botanist  has  been  necessarily  taken 
up  in  the  mechanical  work  of  arranging  and  assorting  specimens,  with  a 
view  to  convenient  reference  and  future  study.  This  necessary  prepar- 
atory work,  which  might  profitably  employ  several  hands?  has  allowed 
too  little  time  for  preparing  0  results  for  publication.  It  is  hoped  that 
arrangements  may  soon  be  made  for  commencing  this  more  important 
work  by  a  series  of  illustrated  papers  on  botanical  subjects  connected 
with  title  Department  collections.  Among  the  subjects  requiring  earliest 
attention  is  that  of  American  forest  trees,  in  regard  to  which  much  useful 
material  has  been  accumulated  since  the  latest  publications  on  this  sub- 
ject. 

During  the  past  season  the  writer  availed  himself  of  a  three  months' 
leave  of  absence  to  visit  England,  with  the  special  object  of  acquiring 
information  in  reference  to  matters  of  botanical  interest  directly  con- 
nected with  his  official  duties.  The  following  sketch  of  an  extended 
visit  to  the  Eoyal  Gardens  in  Kew,  London,  is  presented  as  a  partial 
result  of  these  observations : 

SKETCH  OF  THE   ROYAL  GARDENS  AT  KEW. 

As  a  public  institution,  available  for  purposes  of  scientific  instruction 
and  popular  recreation,  the  Royal  Gardens  at  Kew,  in  England,  do  not 
date  farther  back  than  the  year  1840.  At  this  time  they  were  officially 
transferred  from  the  exclusive  hands  of  royalty  to  be  devoted  to  public 
uses,  being  then  placed  under  the  efficient  directorship  of  Sir  William 
J.  Hooker.  Much  of  the  present  world-wide  celebrity  of  this  establish- 
ment can  be  directly  traced  to  the  persevering,  judicious,  and  enlight- 
ened polkgr  of  this  official  head.  A  most  happy  combination  of  rare 
personal  attractions,  together  with  a  high  order  of  executive  ability, 
joined  to  untiring  industry,  enabled  Sir  William  J.  Hooker,  during  his 
directorship,  commenced  after  the  fiftieth  year  of  his  age,  to  carry  out 
a  scheme  of  improvements  which  will  forever  associate  his  name  with 
all  that  is  worthy  of  admiration  in  this  model  horticultural  and  scientific 
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establishment.  Equally  fortunate  is  it  that  the  plans  and  policy  of  the 
honored  father  have  descended  to  a  not  less  worthy  son,  the  present 
director  and  distinguished  botanical  explorer,  Dr.  J.  D.  Hookeh 

To  us,  as  Americans,  the  main  interest  in  an  examination  of  such  an 
Old  World  establishment  is  in  the  advantage  it  offers  of  profiting  by 
wise  experience  in  directing  similar  institutions  adapted  to  our  own  im- 
mediate soil  and  climate.  Hence  the  accompanying  brief  sketch  is 
offered  under  the  following  heads,  viz :  The  gardens  and  grounds,  the 
green-houses,  the  herbarium,  and  the  botanic  museum. 

TJie  gardens  and  grounds. — The  grounds,  located  about  ten  miles  from 
the  central  business  portion  of  London,  and  accessible  by  several  lines 
of  railway  three  or  four  times  every  hour  in  the  day,  comprise  in  their 
whole  extent  345  acres.  The  general  surface,  in  part  fronting  the  river 
Thames,  is  agreeably  diversified  by  elevations  and  depressions.  The  rise 
of  the  tide  here,  varying  nearly  20  feet,  affords  ready  means  of  supply- 
ing artificial  lakes,  thus  giving  the  additional  charm  of  water  scenery 
to  the  varied  landscape.  A  large  portion  of  the  grounds  is  occupied  by 
a  heavy  growth  of  native  forest  trees,  composed  mostly  of  beech  and 
oak,  while  shaded  paths  in  imitation  of  natural  rural  scenery  are  bor- 
dered by  irregular  clumps  of  rhododendron  and  holly.  In  the  more 
strictly  scientific  portion  of  the  grounds,  plants,  trees,  and  shrubbery 
are  arranged  according  to  the  natural  orders,  either  in  detached  beds, 
groups,  or  avenues,  as  best  suits  the  requirements  of  soil  and  exposure. 
The  plan  is  to  be  carried  out,  as  far  as  practicable,  of  bringing  side  by 
side  the  analogous  forms  of  different  countries,  and  presenting  at  a 
glance  their  peculiar  character  and  special  adaptation  for  local  culti- 
vation. Thus  an  avenue  of  pines  will  be  sot  out  with  European  repre- 
sentatives on  one  side  and  American  on  the  other.  Groups  of  maples, 
oaks,  &c,  will  be  set  out  on  the  same  general  plan,  each  species  teing 
plainly  marked  with  name  and  native  locality.  In  reference  to  smaller 
Bhrubbery  and  herbaceous  plauts,  distinct  beds  will  be  assigned  to  each, 
bringing  allied  families,  as  far  as  practicable,  into  close  proximity.  In 
order  to  carry  out  these  views  in  detail,  much  time  and  labor  will  be 
required,  but,  even  in  its  present  imperfect  condition,  much  useful 
information  is  embodied,  showing  clearly  the  utility  of  the  general  plan  ? 
and  in  carrying  on  the  necessary  experiments  useful  experience  will 
constantly  be  gained  in  reference  to  the  peculiar  habits  and  special 
adaptation  of  particular  plants.  In  passing  over  the  grounds  where 
cultivation  has  been  of  longest  continuance,  the  eye  will  be  frequently 
attracted  by  unexpected  forms,  often  in  strange  combinations.  Thus, 
we  meet  with  magnificent  specimens  of  the  cedar  of  Lebanon,  the 
oriental  plane  tree,  and  the  wide-branching'  Turkey  oak,  associated 
with  the  stiff*  forms  of  the  Chilian  Araucaria,  the  Japan  Soplioraj  and 
American  Magnolia.  The  Himalayan  Deodara  cedar  stands  side  by 
side  with  thrifty  growths  of  the  American  giant  Sequoia.  Douglass 
spruces  and  California  pines  vie  in  luxuriance  with  native  species, 
while  here  and  there  stunted  forms  show  plainly  the  effect  of  adverse 
conditions  on  species  which  we  might  theoretically  expect  to  flourish 
in  such  locations. 

To  one  accustomed  to  the  exuberance  of  our  native  forests  in  Eastern 
North  America,  in  thus  seeing  how  much  can  be  accomplished  in  less 
favorable  localities  in  multiplying  the  forms  of  cultivated  tree  growth, 
it  is  difficult  to  resist  the  conclusion  that  a  more  extended  experience 
on  our  own  soil  will  result  in  far  richer  and  more  varied  arborescent 
productions.    Hence,  there  is  special  value  to  be  attached  to  experi- 
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mente,  however  limited,  in  testing  the  capacity  of  particular  districts 
for  forest  cultivation  of  both  native  and  exotic  trees. 

The  green-houses  and  plant-stoves. — The  green-houses,  including  nine 
different  structures,  ore  scattered  over  the  grounds  either  singly  or  in 
groups,  each  being  specially  adapted  in  the  degrees  of  temperature  and 
moisture  to  a  particular  class  of  plants.  Thus,  every  grade  of  vegetation 
ig  represented,  from  that  of  the  tropics  to  that  of  the  warm  temperate  zone. 
Most  noticeable  of  these  is  the  magnificent  palm  house,  constructed  en- 
tirely of  iron  and  glass,  the  latter  presenting  a  surface  exposure  of 
about  4,500  square  feet.  The  glass  used  in  this,  as  well  as  in  the  more 
recently  built  houses,  is  slightly  tinged  with  green  by  the  addition  of 
oxide  of  copper,  thus  obviating  to  a  considerable  extant  the  scorching 
effect  of  direct  sunlight.  This  would  be  a  matter  of  Still  greater  impor- 
tance in  this  country,  where  the  solar  heat  is  much  more  intense  during 
our  clearer  summer  months.  In  this  immense  structure,  the  central 
portion  of  which  has  a  clear  height  of  66  feet  from  the  ground,  palms 
flourish  in  tropical  luxuriance,  perfecting  both  flower  and  fruit,  and 
rearing  their  feathered  crowns  to  the  extreme  height  of  the  building. 
In  other  small  houses  tropical  aquatic  plants  are  cultivated  in  tepid 
tanks,  including  the  noted  Victoria  regia,  with  leaves  often  six  feet  in 
diameter,  and  a  succession  of  showy  flowers  which  open  and  fade  away, 
and  then  sink  below  the  surface  to  perfect  their  fruit.  The  necessary 
conditions  of  temperature  and  moisture  being  here  reduced  to  the  sim- 
plest character  and  easily  regulated,  this  class  of  ornamental  plants 
offer  their  peculiar  attractions  at  the  least  expense  of  care  and  labor 
after  the  first  cost  of  the  suitable  water  apparatus.  Other  houses,  again, 
are  devoted  to  plants  from  dry  and  arid  regions,  including  Cactuses, 
Aloes,  Yuccas,  Euphorbias,  &c,  which  are  thus  necessarily  grouped  to- 
gether, though  representing  very  widely  separated  geographical  dis- 
tricts. Besides  these,  fern-houses,  both  temperate  and  tropical,  separate 
apartments  for  orchids,  for  cape  heaths,  and  other  peculiar  classes  of 
plants,  are  specially  provided,  together  with  an  extensive  structure,  as 
yet  only  partly  completed,  intended  for  what  is  termed  a  winter  garden 
or  temperate  house,  thus  carrying  out  the  design  of  accommodating  the 
largest  possible  variety  of  vegetable  productions.  A  distinct  arrange- 
ment of  economical  and  medicinal  plants  is  also  provided  for,  to  present 
at  one  view  some  of  the  principal  useftil  plants  in  the  vegetable  king- 
dom. Ample  provision  is  made  in  all  cases  for  the  accommodation  of 
visitors,  by  free  open  passage-ways,  with  plain  printed  directions  for 
entrance  and  exit 

Another  useful  provision  is  made  for  protecting  tender  plants  from 
injury  by  sudden  draughts  of  cool  air,  by  connecting  the  outside  with 
glazed  porches,  and  dividing  the  inside  apartments  by  frequent  parti- 
tions connected  by  closed  doors.  It  is  only  necessary  to  see  such  an 
establishment  in  successful  operation,  and  occupied  by  orderly,  attentive 
visitors,  to  show  how  much  in  the  way  of  instruction  and  amusement 
may  be  profitably  connected  with  objects  of  scientific  interest.  It  is 
almost  unnecessary  to  add  that  what  has  been  accomplished  under  less 
favorable  conditions  of  external  climate,  can  bo  necessarily  much  im- 
proved upon  in  our  own  country,  where  a  clearer  atmosphere  affords  the 
ooly  condition  necessary  to  successful  growth  that  cannot  as  well  be  sup- 
plied by  artificial  means. 

The  herbarium. — The  herbarium  at  Kew,  the  largest  single  collection 
of  dried  plants  now  in  existence,  occupies  a  separate  building,  formerly 
fl»  palace  of  the  King  of  Hanover.  All  the  apartments  of  this  spacious 
mansion,  including  halls  and  passage-ways,  are  crowded  with  cases  con- 
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taining  these  vast  botanical  treasures,  gathered  from  every  portion  of 
the  globe.  A  necessary  accompaniment  to  these  is  the  botanical  library, 
containing  a  very  complete  assortment  of  systematic  works,  together 
with  numerous  illustrated  volumes,  both  ancient  and  modern,  relating 
to  the  science  of  botany.  It  is  from  this  rich  collection  that  Sir  William 
J.  Hooker  derived  the  material  for  his  numerous  serial  illustrated  pub- 
lications which,  during  the  active  period  of  his  useful  life,  continued  to 
give  light  and  attraction  to  botanical  pursuits,  and  aided  so  materially 
in  stimulating  botanical  research  in  distant  portions  of  the  globe.  Here 
was  also  originated  that  valuable  series  of  descriptive  works  on  colonial 
botany,  still  in  progress  under  the  experienced  pens  of  George  Bentham, 
Dr.  Hooker,  and  others.  The  value  of  this  collection  especially  consists 
in  the  fact  that  it  contains  the  type  specimens  from  which  the  first  de- 
scriptions were  made,  including  a  great  number  of  Jf  orth  American  plants. 
Hence  it  will  continue  to  be  resorted  to  by  botanists  engaged  in  working 
up  special  fain  ilies  of  plants,  or  clearing  up  doubtful  synonyms.  The  direct 
use  of  this  collection  in  the  determination  of  the  garden  specimens  culti- 
vated in  the  adjoining  grounds,  as  well  as  the  accurate  naming  of  foreign 
collections  constantly  sent  there  for  that  purpose,  is  so  evident  that  the 
importance  of  a  similar  establishment  in  this  country,  having  particular 
reference  to  North  American  botany,  is  at  once  apparent. 

The  museums  of  economic  botany. — The  museums  of  economical  botany, 
originated  by  the  late  director,  Sir  William  J.  Hooker,  form  one  of  the 
chief  attractions  of  this  establishment.  They  include,  in  systematic  order, 
according  to  the  usual  arrangement  of  the  different  families  of  plants, 
such  objects  as  cannot  be  exhibited  in  the  herbarium  proper  or  in  the 
gardens.  The  object,  succinctly  stated  as  follows  in  the  official  guide, 
is  to  show  some  of  the  practical  applications  of  botanical  science : 

They  teach  us  to  appreciate  the  general  relations  of  the  vegetable  world  to  man. 
We  learn  from  them  the  sources  of  the  innumerable  products  famished  by  the  vegetable 
kingdom  for  our  use  and  convenience,  whether  as  articles  of  food,  of  construction  and 
application  in  the  arts,  of  medicine,  or  of  curiosity.  They  suggest  new  channels  for 
our  industry ;  they  show  us  the  variety  in  form  and  structure  presented  by  plants,  and 
are  the  means  of  direct  instruction  in  most  important  branches  of  useful  knowledge. 
We  see  from  them  the  particular  points  upon  which  further  information  is  needed, 
especially  as  to  the  origin  of  some  valuable  timbers,  fibers,  and  drags,  in  order  to  per- 
fect our  knowledge  of  economic  botany.  In  brief,  the  museums  show  us  how  little  as 
well  as  how  much  we  know  of  the  extent  to  which  herbs,  shrubs,  and  trees  contribute 
to  our  necessities,  comforts,  and  numberless  requirements. 

The  great  success  which  attended  the  first  experiment  soon  necessitated 
the  construction  of  additional  accommodations  to  display  the  accumu- 
lated objects  that  were  brought  in  from  every  quarter.  Three  entire 
buildings  are  now  devoted  to  this  special  object. 

Aside  from  the  general  plan  as  above  stated,  a  very  interesting  per- 
sonal addition  is  made  by  authentic  portraits  of  distinguished  botanists 
and  travelers,  occupying  blank  spaces  on  the  adjoining  walls  and  passage- 
ways. These  are  arranged,  as  far  as  practicable,  in  connection  with  the 
special  department  of  botany  in  which  each  was  most  noted,  or  in  asso- 
ciation with  the  peculiar  vegetable  products  of  regions  which  they  may 
have  explored. 

The  series,  as  at  present  exhibited,  comprises  two  hundred  and  five 
full  upright  cases,  besides  numerous  bulky  objects  not  requiring  case- 
room,  and  the  entire  series  of  wood  sections,  which  occupy  a  whole 
separate  building. 

The  great  interest  which  attaches  to  such  an  exhibition  of  vegetable 
substances,  entering  so  largely  into  the  different  departments  of  human 
industry,  or  directly  adapted  to  the  supply  of  everyday  wants,  is  evi- 
denced by  the  constant  crowds  of  attentive  visitors,  few  of  whom  are 
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content  with  a  single  inspection.  Such  a  museum,  once  fairly  inaugu- 
rated, never  lacks  for  valuable  and  constantly  increasing  additions,  and, 
in  this  respect,  tho  museum  of  the  Agricultural  Department,  conducted 
on  a  somewhat  similar  plan,  is  liable  to  the  same  experience  as  the 
Economical  Museum  at  Kew,  viz:  want  of  case-room,  the  demand  for 
which  constantly  exceeds  the  ability  to  display  properly  the  articles  that 
are  continually  accumulating. 

In  conclusion,  I  must  express  my  grateful  acknowledgment  to  Dr.  J. 
D.  Hooker  for  obliging  attention  and  unrestrained  facilities  for  inspecting 
the  establishment  over  which  he  so  ably  presides. 

0.  C.  PARRY,  Botanist. 

Hon.  Horace  Capron, 

Commissioner. 
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Sir:  I  present  a  continuation  of  my  investigations  concerning  the 
influence  of  climatic  agents,  atmospheric  and  terrestrial,  upon  agriculture. 

Space  will  not  permit  a  review  of  the  multitude  of  questions  embraced 
in  tie  subject  of  the  influence  of  the  climate  upon  agriculture,  and  this 
report^  therefore,  will  be  limited  chiefly  to  the  development  of  the  prac- 
tical side  of  this  great  science,  without  neglecting  the  known  principles 
which,  in  the  absence  of  laws,  regulate  the  mutual  influence  preexist- 
ing' between  organic  and  inorganic  creation.  I  have  shown  the  neces- 
sity for  agricultural  reform,  and  the  course  to  be  followed,  according  to 
the  six  propositions  enunciated,  in  order  to  form  good  farmers  by  early 
education.  The  instructions  on  the  study  of  periodical  phenomena  com- 
plete the  connection  between  physical  agents  and  vegetable  life.  The 
almost  mysterious  action  of  frosts  upon  plants  being  little  known,  I  will 
have  to  treat  as  much  on  the  theory  as  on  the  practical  means  of  protec- 
tion. When  we  consider  the  enormous  annual  losses  which  are  occa- 
sioned to  agriculture  by  this  influence,  we  appreciate  the  necessity  of 
studying  the  subject  thoroughly.  The  study  of  the  physical  conditions 
of  different  cultivable  soils  is  also  a  subject  worthy  the  attention  of  farm- 
ers, especially  since  chemical  analysis  has  taken  rank  in  agriculture. 

The  world  daily  discourses  about  tho  influence  of  climate  on  plants 
and  man,  but  very  little  comes  from  such  discussion.  Agriculturists 
also  neglect  their  experience,  and  fall  into  that  fatal  routine  which  con- 
tinues from  generation  to  generation.  The  reason  lies  simply  in  the 
want  of  a  scientific  base  and  a  true  method  of  investigation.  At  other 
times  it  depends  upon  tho  richness  of  virgin  soils,  which  demand 
very  little  attention ;  nature  does  its  own  work.  But  when  the  soil 
begins  to  be  exhausted,  where  the  climate  is  unfavorable,  and  where 
physical  and  vital  perturbations  are  felt,  the  cultivator  discovers  the 
necessity  of  returning  to  science;  even  when  tho  conditions  of  fertility 
are  found,  we  are  not  sure  that  in  following  this  or  that  method  we  ob- 
tain the  maximum  of  crop  which  tillage  can  offer.  Every  day  we  per- 
ceive our  error  and  introduce  new  methods.  But  how  ?  Mostly  with- 
out fixed  principles  and  after  purely  casual  practice,  and,  therefore,  the 
results  obtained  are  not  satisfactory.  Farmers,  again,  are  unable  to  ex- 
plain why  this  or  that  tillage  gives  such  marvelous  production  on  a  soil 
conclusively  reduced,  while  near  to  it  no  human  power  can  obtain  the 
results  5  such  as  the  culture  of  the  sugar-cane  and  tobacco  in  Cuba, 

8  A 


114  AGRICULTURAL  BEPOET. 

cottou  in  the  United  States,  vines  iu  France  and  Spain,  &c.  These  are 
facts  which  highly  educated  agriculturists  know,  which  the  common 
class  of  farmers  learn,  and  yet  which  all  seem  to  forget.  It  is  thus 
that,  in  all  these  questions,  we  strike  the  fatal  slowness  which  appears 
to  preside  over  the  law  of  human  progress.  How  much  time  and  oppo- 
sition are  necessary  to  attain  the  discovery  of  a  simple  truth !  And  how 
much  more  are  necessary  to  have  it  accepted  and  put  into  practice  I  To 
the  natural  law  of  intellectual  progress,  which  impels  us  against  our 
will,  we  appear  to  oppose  a  pernicious  routine,  which  would  be  pro- 
longed indefinitely  if  science  did  not  enlighten  our  pathway.  Will  agri- 
culturists succumb  under  the  weight  of  this  routine  I  No !  for  a  pro- 
gressive nation,  like  ours,  cannot  rest  stationary  in  the  midst  of  the 
advance  which  proudly  places  it  at  the  head  of  modern  civilization  iu 
other  branches  of  m  human  knowledge.  A  free  and  intelligent  press  will 
carry  throughout  this  great  republic  instruction  and  science,  and  at  last 
enlighten  our  agriculturists. 

In  reading  my  first  report  some  farmers  may  have  objected  that  it 
was  more  scientific  than  practical.  I  must  say  that  the  practical  aim, 
whenever  possible,  will  be  found  pervading  the  essay  with  the  subject 
offered.  But,  where  the  practical  side  is  wanting,  or  is  not  well  defined, 
it  is  for  a  forcible  reason  which  often  appears ;  it  is  because  the  special 
branch  of  science  is  yet  in  its  infancy,  and  its  practice  is  not  at  all  de- 
termined. In  all  human  knowledge  we  have  first  to  ascertain  the  prin- 
ciple or  theory  by  which  we  can  account  for  any  phenomenon,  and  then 
to  determine  the  law  which  regulates  it,  before  we  can  make  any  appli- 
cation. If  I  have  not  succeeded  to  my  complete  satisfaction  in  the  two 
reports,  the  failure  is  mainly  due  to  the  insufficiency  of  science ;  and  this 
will  again  show  the  great  necessity  for  uniting  our  efforts  to  reach  that 
practical  state  so  much  needed  in  agriculture. 

NECESSITY  FOB  AGRICULTUBAL  BEFOBM  AND  MODE  OF  PBOCEDUEE. 

1.  In  order  to  discuss  all  the  atmospheric  observations  and  periodical 
phenomena  of  plants,  made  by  observers  and  formers,  a  division  of 
meteorology  should  be  established  in  the  Department  of  Agriculture. 
The  investigations  of  Buys-Ballot,  Francis  Galton,  and  Alex.  Buchan, 
have  proved  a  close  connection  between  the  barometric  pressure,  tem- 
perature, and  moisture  in  the  prevailing  winds  and  storms,  as  follows: 
that  where  the  pressure  is  the  highest,  the  temperature  of  the  air  is  the 
lowest,  and  vice  versa;  that  the  wind  flows  out  in  all  directions  from  the 
regions  of  higher  pressure  to  those  of  lower  pressure;  and  that  the 
moisture  follows  the  track  of  the  highest  temperature.  Now,  the  whole 
system  of  wind  blows  in  a  vortex  upon  the  spaces  of  lower  pressure,  and 
this  is  the  path  pursued  by  the  center  of  cyclonic  storms  and  hurricanes. 
We  see  immediately  the  important  application  of  this  fact  to  agriculture. 
Suppose  we  knew  the  lines  of  equal  mean  monthly  barometric  pressure, 
temperature,  moisture,  and  direction  of  the  wind  over  the  whole  country, 
then,  by  tracing  on  the  map  all  the  stations  where  the  lowest  pressure 
prevails,  we  should  ascertain  the  exact  track  which  tho  storm  had  to 
follow,  as  the  wind  flows  from  the  surrounding  stations  of  the  higher  to 
those  of  lower  pressure.  Now,  weather  previsions,  as  applied  to  agri- 
culture and  navigation,  rest  entirely  upon  this  rule.  But  before  reach- 
ing this  point  we  must  work  up  these  monthly  charts  of  the  normal 
state  of  the  atmosphere,  in  order  to  know  and  trace  the  abnormal  state, 
just  as  in  the  human  body  we  must  know  its  healthy  condition  to  cure 
its  diseases. 

Another  consideration  which  the  meteorological  division  should  take 


AGRICULTURAL  METEOROLOGY.  115 

into  consideration,  and  which  shows  again  what  an  important  bearing 
temperature  has  upon  agriculture,  is  the  following :  In  England,  farm- 
ers believe  that  if  the  night  temperature  falls  to  40°  F.,  there  is  no 
growth  for  twenty-four  hours,  and  that  the  mean  temperature  of  the 
succeeding  day  may  bo  expected  to  bo  about  46°.  In  this  country  a 
similar  law  must  prevail,  probably  with  different  degrees  of  heat.  Then, 
by  observing  the  monthly  charts,  and  taking  note  of  those  localities 
where  temperatures  are  less  than  40°,  one  would  ascertain  the  places 
where,  during  certain  months,  there  is  little  growth — a  very  important 
question  in  discussing  the  crops  of  the  United  States. 

The  most  useful  temperature  in  agriculture  is  that  required  to  ripen 
cereals.  It  has  been  proved  by  observations  made  by  persons  compet- 
ing for  prizes  offered  by  the  Marquis  of  Tweeddale,  president  of  the 
Scottish  Meteorological  Society,  that  the  ordinary  range  of  temperature 
in  Scotland,  necessary  to  ripen  cereals,  must  average  56°  F.  If  it  fell 
below  that,  there  was  a  delicicncy  in  the  crop ;  if  it  rose  above  it,  the 
crop  was  so  much  the  better,  provided  there  were  rain  and  other  neces- 
sary conditions.  After  ascertaining  iu  the  United  States  the  most  favor- 
able degree  of  temperature  to  ripen  cereals,  with  the  monthly  charts 
one  could  point  to  those  locations  where  there  is  some  hazard  in  raising 
these  crops — the  places,  namely,  where  the  necessary  temperature  is 
scarcely  to  be  expected,  or  where  it  occurs  so  seldom  that  the  risk  is  too 
great.  It  is  generally  admitted  that  the  temperature  falls  one  degree  for 
every  300feet  of  elevation,  so  that,  supposingat  thesealevel  there  is  a  tem- 
perature of  58°,  at  an  elevation  of  600  feet  the  temperature  would  be 
56°,  or  a  temperature  sufficient  to  ripen  cereals.  In  the  same  manner  a 
thousand  agricidtural  problems  should  be  submitted  to  strict  scientific 
and  practical  tests  as  to  the  influence  of  climate  on  our  American  crops. 

The  meteorological  division  should  have  charge  of  the  discussion  of 
all  the  observations  and  periodical  phenomena  sent  to  the  Department 
by  observers  and  farmers,  in  order  to  publish  and  distribute  the  follow- 
ing indications: 

a.  Precise  instructions  upon  the  manner  of  observing  their  instru- 
ments, and  the  number  and  nature  of  meteorological  influences  which 
exert  any  action  upon  vegetation. 

b.  Charts  furnishing  by  curves  the  progress  of  the  principal  crops, 
connected  with  the  lines  of  equal  temperature,  moisture,  rains,  frosts, 
and  other  pernicious  or  favorable  influences. 

c.  Annual  charts,  and  for  the  largest  possible  number  of  past  years, 
giving  the  geographical  distribution  of  these  same  crops  compared  with 
the  same  meteorological  influences. 

d.  Instructions  and  catalogues  of  the  names  of  trees  and  plants  for 
the  determination  of  the  epochs  of  foliation,  flowering,  fructification, 
and  defoliation. 

e.  Charts  giving  the  monthly  geographical  distribution  of  equal  lines 
pi  foliation,  flowering,  fructification,  and  defoliation. 

/.  The  conclusions  arising  from  the  discussion  of  all  these  observa- 
tions, with  their  application  to  agriculture,  ftirnishing  in  final  result  the 
knowledge  of  the  exact  degrees  of  heat,  moisture,  &c,  that  each  physi- 
ological function  of  the  different  plants  requires  for  vegetating  normally, 
and  for  the  greatest  production. 

g.  The  primitive  catalogue  of  Quetelet,  for  the  observation  of  the 
periodical  phenomena  of  flowering,  comprises  two  hundred  and  eighty- 
eight  different  plants,  which  were  reduced  by  Fritsch  to  one  hundred 
and  eighteen  species,  the  most  ordinary  of  which  are  found  in  almost 
all  gardens.    When  the  Department  of  Agriculture  determines  to  pur- 
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sue  these  researches,  it  should  distribute  among  its  correspondents  an 
analogous  catalogue,  comprising  as  far  as  possible  the  same  American 
species,  or  those  which  approach  nearest  to  European  species,  in  order 
to  preserve  a  uniformity  of  method  and  study  upon  the  two  continents. 
There  should  be  on  the  same  page  blank  columns,  with  the  indications 
of  the  periods  of  foliation,  flowering,  fructification,  and  defoliation,  where 
the  date  of  their  appearauce  may  be  marked.  Another  column  should 
be  provided  for  the  various  remarks  which  may  be  made.  These  pages, 
once  fdled,  should  be  returned  to  the  Department  of  Agriculture,  to  be 
discussed  by  the  division  of  meteorology,  and  then  the  conclusions  and 
charts  here  specified  should  be  sent  to  correspondents  and  farmers  for 
their  proper  instruction,  and  for  application  to  agriculture. 

2.  The  creation  of  a  network  of  meteoro-telegraphic  observations,  es- 
pecially applied  to  cultivation,  under  the  direction  of  the  Department 
of  Agriculture. 

The  Government  has  just  established  a  chain  of  stations,  under 
the  direction  of  the  War  Department,  for  the  purpose  of  predicting 
to  mariners,  by  the  aid  of  the  telegraph,  the  arrival  of  tempests  on 
the  coasts  and  lakes.  In  1849  the  Smithsonian  Institution,  under  the 
charge  of  the  secretary,  Professor  Joseph  Henry,  established  a  network 
of  observations  for  the  study  of  the  climate  of  the  United  States.  These 
two  series  of  observations  have  not  had,  and  cannot  have  to-day,  more 
than  a  partial  and  indirect  application  to  agriculture.  The  reason  is 
very  simple.  It  is  because,  as  shown  in  my  first  report,  the  observa- 
tions and  the  meteorological  tables  must  be  made  and  discussed  in  a 
manner  very  different  when  it  is  necessary  to  apply  them  to  agriculture. 
The  question  is,  to  determine  exactly  the  mm  of  heat,  moisture,  light, 
electricity,  &c,  that  each  species  of  plant  requires  for  germination,  folia- 
tion, flowering,  fructification,  &c;  in  a  word,  for  living  in  the  best 
hygienic  condition,  and  producing  the  greatest  possible  yield.  The  pro- 
cess to  be  pursued  is  as  follows :  We  note  the  day  and  hour  at  which 
we  sow  the  grain,  concurrently  with  the  reigning  temperature;  this  we 
continue  to  note  until  we  perceive  the  first  symptoms  of  vegetable  life, 
as  soon  as  the  radicules  appear  and  the  plumules  rise.  Then,  by  adding 
all  the  degrees  of  temperature  observed  in  the  first  period,  and  by- 
elevating  this  amount  to  the  square,  we  obtain  as  exactly  as  possible, 
according  to  the  number  and  exactitude  of  the  observations,  the  accurate 
degree  of  temperature  that  each  grain  requires  for  germination.  We 
proceed  in  the  same  manner  in  the  interval  between  germination  and 
foliation,  from  that  to  flowering,  afterward  to  fructilicatiou,  and  finally 
to  the  leaf-fall,  or  the  invernal  sleep  of  the  plant. 

If  we  repeat  the  same  observations  in  regard  to  dampness,  light,  and 
other  atmospheric  agents  which  powerfully  affect  vegetable  organiza- 
tion, we  shall  obtain  all  the  conditions  necessary  to  scientific  cultivation 
and  the  greatest  production.  Why  !  Because  when  some  function  of 
the  plant  becomes  paralyzed  by  the  failure  of  something  of  which  we  arc 
now  ignorant,  we  shall  know  that  it  requires  greater  or  less  degrees  of 
heat,  moisture,  &c.  Instead  of  proceeding  bliudfold,  as  heretofore, 
instead  of  throwing  away  time  and  money  in  disappointing  trials,  we 
shall  advance,  guided  by  the  light  of  science,  and,  so  to  speak,  almost 
mathematically.  This  is  the  difference  between  cultivation  according 
to  routine  and  according  to  science. 

It  will  be  only  after  this  preliminary  study  that  the  network  of  the 
Smithsonian  Institution,  which  gives  the  climatic  conditions  of  different 
localities,  will  be  very  useful  to  agriculturists  when  they  wish  to  establish 
or  transport  their  productions.    Having  already  acquired  a  knowledge 
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of  the  degrees  of  moisture,  heat,  &c.,  which  different  cultivated  pro- 
ductions require  under  different  climates,  they  will  have  no  difficulty  in 
judging  of  the  conditions  of  new  climates.  It  is  thus,  also,  that  the 
network  of  the  War  Department  will  be  doubly  useful  in  protecting 
their  harvests  from  atmospheric  disturbances,  when  the  normal  state  of 
the  latter  shall  be  known.  They  will  learn  exactly  the  degree  of  re- 
sistance which  they  must  oppose  to  these  disturbances.  By-andby, 
when  the  vital  perturbations  shall  be  better  ascertained,  wo  shall  be 
able  to  predict  atmospheric  disturbances,  aud  vice  versa.  By  the  delay 
or  advance  of  different  physiological  functions  of  the  plant — for  example, 
of  the  leafing,  or  spring-flowering,  or,  further,  of  the  leaf-fall  in  autumn — 
it  will  be  easy  to  predict  whether  winters  will  be  vigorous  or  mild. 
Already,  in  Europe,  when  the  dandelion  (Leontodon  taraxacum)  expands 
its  golden  flowers,  we  are  sure  that  the  cold  will  return  no  more.  So  it 
is  that  in  the  vital,  and  even  in  the  moral  state,  everything  being  in- 
timately connected,  the  sciences  aid  each  other  mutually.  We  conceive 
now  why  the  meteorological  observations  for  any  application  to  agricul- 
ture can  be  made  only  by  agriculturists,  or  by  observers  especially  in 
charge  of  this  study.  I  therefore  appeal  to  farmers  to  take  these  facts 
into  immediate  consideration,  for  it  is  already  time  to  begin,  and,  as 
one  man,  undertake  the  task  in  the  interest,  particular  and  general,  ot 
agricultural  science. 

We  conceive  now  how,  by  a  judicious  combination  of  the  indications 
that  are  furnished  by  the  meteoro-telegraphic  observations,  combined 
with  the  knowledge  of  atmospheric  influences  on  plants,  which  follow 
from  the  first  two  propositions,  the  farmers  will  obtain  an  almost  in- 
credible degree  of  certitude  in  all  their  agricultural  operations. 

3.  An  experimental  field  should  be  established  in  the  Department  of 
Agriculture,  where  all  the  physical  and  chemical  agents  of  the  soil  and 
atmosphere,  which  exert  any  influence  on  vegetation,  could  be  submitted 
to  profound  study  and  repeated  experiments,  with  the  view  of  discover- 
ingthe  laws  regulating  vegetable  organization. 

There  still  remain  a  considerable  number  of  questions  to  resolve  and 
verify  concerning  the  action  of  different  physical  agents  on  a  plant ;  or, 
more  properly  speaking,  concerning  the  intimate  relation  which  exists 
between  its  physical  functions  and  its  agricultural  productions.  If  we 
consider,  for  example,  the  temperature,  we  are  ignorant  whether  the 
progress  of  vegetation  is  in  relation  to  the  simple  arithmetical  sum  of  the 
fhermometrical  degrees,  as  Eeaumur  and  others  think ;  or,  as  Quetelet 
proposes,  to  the  square  of  the  degrees  5  or,  again,  as  Babinet  supposes, 
to  the  square  root.  If  we  examine  light,  the  question  is  not  yet  settled 
as  to  the  different  actions  which  the  luminous,  calorific,  and  chemical 
rays  exercise  upon  germination,  upon  the  decomposition  of  carbonic 
add  from  the  leaves,  the  fixation  of-carbon,  the  formation  of  chlorophyl, 
&c.  In  electricity  we  are  still  more  ignorant  as  to  its  pernicious  or 
favorable  influence  on  plants,  whether  static  or  dynamic.  All  these 
undetermined  questions,  and  many  others,  were  pointed  out  in  my  first 
report,  and  the  same  ignorance  exists  as  to  the  cause  and  action  of 
frost.  -No  wonder  that  the  distinguished  horticulturist,  Professor  Lind- 
ley,  should  conclude,  after  forty  years  of  experience,  "  that  the  fatal 
effect  of  frost  upon  plants  is  a  more  complicated  action  than  has  been 
supposed;"  and  the  only  conclusion  he  has  arrived  at  is,  "that  the 
power  of  plants  to  resist  frost  is  the  consequence  of  specific  vitality?  of 
which  he  knows  nothing  more.  Now,  all  these  important  questions, 
and  many  others  which  spring  up  daily  in  the  course  of  investigation, 
should  be  submitted  to  a  new  test  in  the  proposed  experimental  field, 
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* 
in  order  to  ascertain  the  laws  which  regulate  these  phenomena.  All  the 
diseases  of  plants  known  under  the  generic  name  of  fungi,  which  occasion 
to  agriculture  an  annual  loss  of  millions  of  dollars,  could  also  be  sub- 
mitted to  experimental  researches  to  discover  the  origin  of  these  patho- 
logical affections,  and  the  means  of  destroying  them  and  preventing 
their  return.  This  capital  question  in  agriculture  suffices  in  itself  to 
show  the  immense  utility  of  such  an  experimental  field,  the  cost  of 
which  would  be  doubly  returned  in  increased  production. 

In  this  way  the  United  States  could  enter,  on  a  grand  scale,  upon  the 
path  inaugurated  in  1822  by  the  celebrated  Horticultural  Society  of 
Chiswick,  in  England.  Notwithstanding  that  its  researches  were  lim- 
ited to  the  application  of  meteorological  observations  to  agriculture, 
and  at  a  time  when  this  science  was  making  its  first  appearance,  many 
advantages  have  been  drawn  from  its  conclusions.  Again,  some  years 
ago,  Napoleon  m,  in  the  interest  of  agriculture,  established,  under  the 
direction  of  George  Yille,  a  field  for  chemical  experiments  applied  to 
agriculture,  with  a  chair  of  the  same  in  the  Jardin  des  Planics  in  Paris. 

4.  It  is  the  duty  of  the  Government  to  perfect  agriculture  by  all  pos- 
sible means,  and,  first  of  all,  by  creating  a  body  of  State  meteorologists. 
We  have  at  present  State  geologists,  whose  studies  are  of  great  import- 
ance in  public  works  outside  of  science.  We  have,  also,  State  entomol- 
ogists, whose,  studies  upon  insects  which  injure  agriculture  embrace 
only  their  determination  and  habits ;  beyond  this  knowledge  the  ento- 
mologist does  not  advance  in  regard  to  the  cause  of  the  evil,  nor  can  he 
furnish  to  the  agriculturist  the  means  of  remedying  it.  Why  ?  Because 
the  attack  of  the  injurious  insects  upon  agricultural  productions  is 
caused  by  some  atmospheric  or  terrestrial  perturbation  which  produces 
the  disease  of  the  plant.  The  fungoid  growth,  for  example,  is  the  result 
only  of  diseased  plants,  and  not  the  primary  cause  of  their  ill-health, 
which  lies  entirely  in  the  atmosphere  or  in  the  earth.  It  is  the  same 
with  animals  and  men,  where,  except  in  the  case  of  fracture,  ail  diseases 
originate  in  a  want  of  physical  or  moral  harmony  between  the  organ- 
ism and  the  surrounding  medium.  For  that  reason  the  State  meteor- 
ologist, who  discovers  the  real  cause  of  the  disease,  or  the  diagnosis, 
should  precede  the  State  entomologist,  who  furnishes  only  the  classifica- 
tion and  habits  of  insects,  in  order  to  bo  extinguished  by  some  physical 
or  chemical  process. 

The  duty  of  the  State  meteorologist  would  be  to  collect  and  control 
all  the  observations  appertaining  to  his  own  State  in  the  following  man- 
ner: To  form  catalogues  of  storms,  floods,  droughts,  frosts,  and 
earthquakes,  from  the  first  settlement  of  the  State  until  the  present 
time,  in  order  to  determine  the  recurrences,  and  to  prevent"  possible 
injury  to  crops;  to  proceed  in  the  same  mannftr  with  the  extreme 
annotations  of  barometric  pressure,  force  and  direction  of  the  wind, 
temperature,  moisture,  great  falls  of  rain  and  snow,  and  in  a-  general 
way  all  the  natural  phenomena;  to  establish  the  special  laws  regulating 
the  climatic  conditions  of  each  State,  so  as  to  be  able  to  determine  the 
general  law  of  the  whole  climate  of  the  United  States ;  and,  after  a 
careful  discussion  of  these  observations,  to  apply  them  to  vegetable 
growth,  and  to  furnish  to  farmers  only  such  results  as  would  be  useful 
to  them.  An  annual  report  should  be  published  for  the  benefit  of  agri- 
culturists and  scientists.  All  these  labors  of  State  meteorologists  would 
havo  not  only  a  wide  application  to  agriculture,  but,  in  addition,  would 
serve  the  Government  under  diverse  circumstances,  and  in  the  various 
enterprises  of  public  works  in  which  an  exact  knowledge  of  climate  is 
of  the  highest  importance. 
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5.  For  forming  a  class  of  farmers  from  youth,  it  would  be  uecessary 
to  establish  in  the  college  of  agriculture  in  each  State,  a  course  of 
physics  and  of  meteorology  applied  especially  to  agriculture.  These 
courses  should  embrace  two  parts — the  one  theoretical,  the  other  practi- 
cal. The  starting-point  of  the  first  is  celestial  and  terrestrial  physics, 
upon  which  repose  almost  entirely  the  laws  which  preside  over  the  vari- 
ations of  terrestrial  and  atmospheric  phenomena,  and  which  form  the 
science  of  meteorology;  afterwards  comes  the  study  of  the  phenomena 
of  vegetable  life,  comprised  in  the  anatomy  and  physiology  of  plants : 
next  the  mineralogical  constitution  of  the  soil  and  the  geographical 
distribution  of  the  vegetable  kingdom  will  complete  this  first  part, 
purely  theoretical.  It  is,  of  course,  understood  that  only  such  deduc- 
tions of  these  sciences  are  used  as  are  indispensable  to  the  study  of  agri- 
culture. Agricultural  chemistry  is  a  superior  branch,  which  will  follow 
agricultural  physics,  and  the  influence  of  which  on  the  vegetable  organi- 
zation is  much  more  limited  and  less  direct.  In  the  second  part,  entirely 
practical,  we  should  apply  each  theoretical  acquisition  of  knowledge  to 
the  conservation,  growth,  and  reproduction  of  the  plant,  taking  care  to 
establish  the  action  and  reaction  which  always  exist  between  vegetable 
life,  the  atmosphere,  and  the  soil.  This  part  would  be  completed  by  an 
experimental  demonstration  of  the  physical  functions  of  the  plant,  and 
by  a  new  series  of  experiments  for  the  purpose  of  perfecting  agriculture. 

Another  means,  more  economical  at  first,  for  diffusing  this  knowledge, 
-would  be  the  association  of  all  the  colleges  of  agriculture  in  the  United 
States,  for  the  purpose  of  contributing  a  series  of  annual  lectures, 
which  should  be  delivered  by  the  same  professor,  for  uniformity  in  theo- 
retical doctrine  and  especially  in  experimental  methods.  These  lectures 
should  be  perfected  each  year  by  the  announcement  of  new  discoveries 
in  this  branch. 

6.  Finally,  we  have  long  possessed  numerous  treatises  on  agricultural 
chemistry,  but  unfortunately  we  have  only  one  treatise  on  agricultural 
meteorology,  that  by  the  Count  de  Gasparin,  dated  1844,  the  indications 
of  whidi  are  far  below  modern  science.  Why  this  chasm  in  a  branch 
which  constitutes  the  basis  of  agriculture  ?  It  is  because  the  meteoro- 
logical phenomena  are  much  more  complicated  than  the  chemical  phe- 
nomena, that  chemistry  could  constitute  itself  into  an  experimental 
science,  while  meteorology  remains  in  its  infancy. 

Meteorology,  well  comprehended,  which  embraces  the  great  science 
of  the  reciprocal  influence  of  atmospheric  and  terrestrial  media  upon 
animal  and  vegetable  organization,  could  not  be  constituted  before  the 
two  bases,  physical  and  chemical,  were  established.  It  was  necessary 
first  to  know  the  medium  and  the  living  being  before  we  could  establish 
the  reciprocity  of  action  and  reaction  between  them.  On  the  other  hand, 
physics  being  the  basis  of  chemistry,  it  follows  that  agricultural  meteor- 
ology is  likewise  the  basis  of  agricultural  chemistry.  It  is  therefore 
perfectly  natural  to  proceed  from  physical  and  chemical  phenomena, 
less  complicated,  to  meteorological  phenomena,  more  complicated. 
Meteorology  possesses  already  an  abundance  of  facts  and  accumulated 
experiments,  which  only  await  the  moment  of  their  application  and  the 
deduction  of  their  reciprocal  laws.  It  is,  therefore,  time  to  bring  before 
the  public,  for  the  instruction  of  farmers,  a  treatise  on  meteorological 
agriculture,  theoretical  and  practical. 

I  have  no  doubt  that,  at  an  early  day,  the  Government  will  take  pride 
in  establishing  an  experimental  field  and  a  division  of  meteorology  in 
the  Department  of  Agriculture,  which,  by  uniting  precision  with  utility, 
will  make  agriculture  a  practical  science,  and  secure  each  year  the  rich- 
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est  harvests.  The  Government  cannot  better  convert  the  funds  of  the 
nation  to  the  increase  of  its  agricultural  products — the  primary  sources 
of  national  wealth.  This  fact  was  clearly  understood  by  President 
Grant,  when,  in  his  last  message,  he  said : 

The  subjects  of  education  and  agriculture  are  of  great  interest  to  the  success  of  our 
republican  institutions,  and  our  happiness  and  grandeur  as  a  nation.  In  the  interest 
of  one  a  bureau  has  been  established  in  the  Interior  Department — the  Bureau  of  Edu- 
cation ;  and  in  the  interest  of  the  other  a  separate  department — that  of  Agriculture.  I 
believe  great  general  good  is  to  flow  from  the  operations  of  both  of  these  bureaus,  if 
properly  fostered.  I  cannot  commend  to  your  careful  consideration  too  highly  the 
reports  of  the  Commissioners  of  Education  and  of  Agriculture,  nor  urge  too  strongly 
such  liberal  legislation  as  to  secure  their  efficiency. 

The  following  paragraph,  which  appeared  in  the  "Albany  Cultivator 
and  Country  Gentleman "  for  December  1, 1870,  p.  756,  shows  that  the 
importance  of  carrying  out  the  project  above  stated  is  already  felt : 

The  praise  of  the  weather  is  on  all  tongues.  And  justly,  for  nothing  could  be  more 
conducive  to  health  or  better  for  business.  »  *  *  And  here  let  me  caU  the  atten- 
tion of  Mr.  Commissioner  Capron  to  how  much  could  bo  done  in  the  interest  of  agricul- 
ture,  if  the  weather  reports,  now  gathered  by  the  Government  at  the  principal  lake 
and  sea-coast  cities,  were  enlarged  so  as  to  embrace  reports  also  from  the  capital  of 
each  interior  State.  As  published  now,  these  reports  are  useful  only  to  the  maritime 
classes;  but  were  they  increased,  as  here  suggested,  they  might  be  collated  and  formu- 
lated so  as  to  give  a  juster  idea  of  the  condition  and  yield  of  crops  than  could  be  ob- 
tained in  any  other  manner.  The  time  is  at  hand  when  the  scientific  corps  at  agricul- 
tural coUeges,  noting  careftdly  the  phenomena  of  the  weather,  will  be  able  to  publish 
weekly  or  monthly,  as  the  case  may  bo,  accurate  estimates  of  harvested  and  incoming 
crops.  Then  would  it  not  be  a  feather  in  the  cap  of  the  Department  of  Agriculture  if 
in  this  business  it  took  the  initiative  ? 

An  exposition  of  this  plan  having  been  read  before  the  Farmers'  Club 
of  the  American  Institute  on  the  27th  of  December,  1870,  the  discussion 
following  brought  out  this  illustrative  statement  of  facts  from  Mr.  F.  D. 
Curtis : 

I  wish  to  reduce  the  ideas  in  the  paper  of  Professor  Poey  to  my  own  practical  notion 
of  things.  I  have  a  field,  sloping  to  the  north,  which,  a  few  years  ago,  I  observed,  was 
covered  with  moss  growing  underneath  the  clover.  Older  farmers  than  I  said  the  un- 
usual circumstance  was  caused  by  the  dampness  underneath  the  clover :  others  gave  it 
as  their  opinion  that  the  land  was  sour.  None  of  them  were  right.  I  have  reseeded 
the  lot  with  timothy  and  orchard  grass,  which  does  away  with  the  clover  theory.  A 
hundred  dollars'  worth  of  fresh  lime  has  been  spread  over  the  surface  of  the  field  to 
warm  and  sweeten  the  soil,  and  last  summer  was  an  exceedingly  dry  one,  but  still  the 
moss  exists ;  therefore  it  must  be  the  result  of  climatic  or  atmospheric  laws  which  no 
farmer  understands,  and  they  would  like  to  have  some  one  somewhere  to  study  out 
these  mysteries  and  teach  them  the  laws  of  their  growth  and  prevention. 

A  committee,  consisting  of  Messrs.  Lyman,  Whitney,  Bragdon,  Cur- 
tis, and  Eeade,  appointed  to  consider  this  subject,  reported  at  the  ses- 
sion of  the  17th  of  January,  1871,  as  follows : 

Your  committee  consider  that  the  above  suggestions  of  Professor  Poey  are  entitled 
to  careful  consideration  by  the  farmers  of  this  country,  and  especially  those  who  are 
shaping  the  policy  and  establishing  the  grades  of  our  agricultural  schools.  All  con- 
sider the  subject  of  sufficient  importance  to  recommend  that-  General  Capron  commu- 
nicate the  plans  of  Professor  Poey  to  the  presidents  of  these  colleges,  and  urge  them  to 
provide  for  the  careful  study  and  accurate  noting  of  meteorological  facts  in  every  part 
of  the  republic. 

At  the  session  of  the  21st  of  March,  the  following  letter  from  the 
Hon.  Horace  Capron,  Commissioner  of  Agriculture,  to  the  secretary  of 
the  Farmers'  Club,  was  read : 

I  beg  leave  to  acknowledge  the  receipt  of  a  report  of  a  committee  of  the  American 
Institute  Farmers,  Club  on  a  communication  from  Professor  Andre*  Poey  on  the  subject 
of  meteorology,  in  which  this  Department  is  recommended  to  communicate  the  plans 
of  Professor  J?oey  to  the  presidents  of  agricultural  coUeges,  and  urge  the  adoption  of 
some  such  plan  of  observation  as  is  therein  recommended.  I  have  always  looked  upon 
the  relations  of  meteorology  and  practical  agriculture  as  necessarily  very  close,  and 
that  by  just  so  much  as  our  knowledge  of  that  science  is  increased  shall  we  be  likely 
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to  have  more  certain  and  abundant  harvests,  and  I  therefore  think  a  more  extended 
network  of  observation  in  the  several  States  than  that  carried  oat  by  the  Secretary  of 
War  for  the  benefit  of  commerce  is  desirable  for  agriculture,  and  that  these  should  be 
subordinated  to  a  central  office  or  bureau,  in  order  to  make  them  uniform  and  utiliza- 
ble.  I  have  only  partially  succeeded  in  impressing  this  view  upon  Congress.  I  have 
no  control  over  the  various  colleges  alluded  to,  and  the  adoption  of  this  plan  would 
involve  some  additional  expense  in  each  institution,  and,  therefore,  I  am  unwilling  to 
assume  the  nosition  of  adviser,  although  I  am  of  the  decided  opinion  that  the  pursuit 
of  such  inquiries  is  a  part  of  the  plan  of  improvement  in  agriculture  which  it  was  con- 
templated these  institutions  might  effect. 

INSTRUCTIONS  FOR  THE  OBSERVATION   OP   PERIODICAL   PHENOMENA. 

The  name  of  periodical  phenomena  has  been  applied,  by  Quetelet,  to 
a  diversity  of  physiological  functions  or  habits  of  plants,  animals,  and 
man.  While  the  earth  performs  its  daily  and  annual  revolutions,  a 
series  of  phenomena  are  unfolded  upon  its  surface  which  the  periodical 
return  of  the  days  and  seasons  brings  regularly  back  in  the  same  order. 
Tho  phases  of  the  existence  of  the  minutest  plant-louse  are  intimately 
bound  up  with  the  phases  of  the  existence  of  the  plant  that  nourishes 
it:  and  this  plant  itself,  in  its  gradual  development,  is  the  product  of 
all  the  anterior  modifications  of  the  soil  and  atmosphere. 

The  study  of  these  periodical  phenomena,  of  the  highest  importance 
in  agriculture,  has  engaged  the  attention  of  observers  in  all  times,  from 
the  Greek  philosopher,  Theophrastus,*  down  to  the  great  naturalist, 
Linnaeus, t  who,  more  than  a  century  ag(h  first  attempted  a  series  of  ob- 
servations on  the  flowering  period  of  different  species  of  plants.  These 
observations,  addressed  to  husbandmen,  were  published  during  the 
years  1750-1-2,  under  the  title  of  "  Calendar  of  Flora," 

But  this  important  study  was  almost  abandoned  for  want  of  a  regular 
system  of  investigation,  until  1839,  when  Quetelet  began,  at  the  garden 
of  the  observatory  of  Brussels,  the  first  regular  series  of  observations 
on  the  period  of  flowering.f  In  1841  these  observations  were  carried 
on  in  several  parts  of  Belgium.  In  1842-^43  they  were  improved  and 
extended  to  other  nations.  In  1842  Quetelet  published  his  "  Instruc- 
tions §  for  the  Study  of  Periodical  Phenomena,"  both  in  plants  and  ani- 
mals; while  8chwann||  added  his  own  "Instructions  Applied  to  Man." 
Quetelet7 s  "  Instructions'7  were  translated  into  English  in  1845,  and  re- 
vised and  enlarged  by  a  committee  appointed  by  the  British  Associa- 
tion for  the  Advancement  of  Science ;  fl  they  were  also  translated  into 
German  by  Ch.  Bitter  and  Mohlmann,  and  recommended  to  observers 
in  Germany. 

Finally,  in  the  International  Congress  of  Statistics,  held  at  Vienna,  in 
1857,  it  was  resolved  to  form  a  general  outline  for  the  observation  of 
periodical  phenomena  at  large,  and  submit  it  to  the  next  Congress  at 
London.  Quetelet,  director  of  the  observatory  at  Brussels,  and  Karl 
Fritsch,  assistant  at  the  observatory  of  Vienna,  were  instructed  to  draw 
up  the  outline.  The  "  Instructions,"  written  and  published  in  1859,  by 
Fritsch,**  were  submitted  to  the  Congress  held  at  London  from  the  16th 
to  the  21st  of  July,  1860. 

*  Libroe  VI,  de  causis  plantarum,  conjuncta  opera  D.  H.  F.  Linkii,  cxcerpta  solus  ex- 
plicate conatus  est  J.  C.  Schneider,  Lipsico,  1818,  5  vol.,  Bvo. 

t  AmcBnttaUs  Academic®,  sen  dissertations  varico  physica?,  medico},  botanicro,  Ludg. 
Briar.  1749^69. 10  vol.  8vo,  Td.  Erlangi©,  1785-'90. 
t  Metnoires  de  PAcademie  des  Sciences  do  Bruxelles,  1841,  vol.  xiv,  pp.  3-5, 19-28. 

♦  BuDetin  de  PAcad6mie  des  Sciences  de  Bruxelles,  1842,  vol.  ix.  pp.  65-95. 

I  Bulletin  de  PAcademie  dee  Sciences  do  Bruxelles,  1842  vol.  ix.  2d  part,  p.  120. 
t  Heport  of  the  British  Association,  1845,  pp.  321-336. 

••Sitrangsberichte  der  Wiener  Akademio  der  Wissenschaften,  1859,  vol.  xxxvii,  pp 
601-636. 
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The  first  regular  series  of  these  observations  made  in  this  country 
were  prepared  by  T.  Romeyn  Beck  and  Professor  Joseph  Henry,  and 
published  at  the  early  date  of  182C*  It  is  to  be  regretted  that,  ia  the 
"Results  of  the  Meteorological  Observations  made  from  1826  to  1850," 
and  published  by  the  University  of  New  York,  under  the  care  of  Frank- 
lin B.  Hough,  all  that  valuable  information  upon  periodical  phenomena 
should  have  been  omitted  entirely. 

In  1862  Professor  Joseph  Heuryt  issued,  through  the  Smithsonian 
Institution,  a  circular  addressed  to  observers,  for  the  purpose  of  obtain- 
ing all  possible  information  upon  these  phenomena,  both  in  plants  and 
animals.  Unfortunately,  the  great  importance  of  this  study  was  not 
comprehended,  and  the  design  of  Professor  Henry  felled  for  want  of  as- 
sistance. 

To  ascertain  the  laws  of  dependence  and  relation  which  exist  between 
these  periodical  phenomena,  in  connection  with  the  state  of  the  atmo- 
sphere and  conditions  of  the  soil,  it  is  first  necessary  to  study  them  si- 
multaneously, by  the  aid  of  observations  made  at  a  great  number  of  sta- 
tions. A  single  plant,  carefully  watched,  is  capable  of  yielding  inform- 
ation of  the  greatest  interest.  Synchronic  lines,  or  lines  of  equal  phe- 
nomena, might  be  traced  on  the  surface  of  the  United  States,  to  indi- 
cate the  foliation,  the  flowering,  and  the  ripening  of  the  fruit  of  the 
principal  plants.  A  line  might  be  conceived  on  this  surface  upon  which 
the  flowering  of  our  principal  productions  takes  place  at  the  same  date ; 
and  also  lines  on  which  the  flowering  is  earlier,  or  later,  by  ten,  twenty, 
or  thirty  days.  Will  these  lines,  then,  be  equidistant  t  Will  they  bear 
analogies  to  the  isothermal  lines)  or  lines  of  equal  heat?  What  depend- 
ence will  exist  between  them  t  How  will  it  be  with  the  isanthesic  lines, 
or  lines  of  simultaneous  flowering?  Will  the  latter  be  parallel  to  those 
relating  to  foliation,  or  to  other  clearly  marked  phases  in  the  develop- 
ment of  the  individual  t  We  may  presume,  for  example,  that,  while  a 
plant  is  beginning  to  bloom  in  a  peculiar  locality,  and  at  a  certain  date, 
there  also  exist  other  places,  to  the  northward,  where  the  same  species 
is  just  putting  forth  the  leaves.  Has  the  line,  then,  which  passes  through 
these  places,  any  relation  to  the  lines  of  simultaneous  flowering  which 
answer  to  the  same  date  f  It  may  also  be  asked  whether  the  places 
which  have  the  foliation  on  the  same  day  will  likewise  have  the  same 
date  of  flowering  and  fructification.  Thus  we  may  see  how,  by  confin- 
ing our  observations  even  to  the  simplest  data,  many  important  deduc- 
tions might  be  drawn  from  a  system  of  simultaneous  observations  con- 
ducted on  an  extended  scale. 

The  periodical  phenomena  are  divided  into  three  great  classes,  the 
first  two  comprehending  plants  and  animals^  and  the  other  concerning 
man  living  in  a  social  state ;  for  society  itself,  with  all  its  tendencies  to 
withdraw  from  natural  laws,  has  not  been  able  to  escape  from  this 
periodicity  of  the  reappearance,  more  or  less  regular,  of  the  same  phe- 
nomena. 

We  shall  hero  take  into  consideration  only  those  periodical  phe- 
nomena appertaining  to  plants,  which  are  as  follows:  1st,  the  foliation, 
or  first  appearance  of  the  leaves  j  2d,  the  flowering,  or  first  appearance 
of  the  flowers ;  3d,  the  fructification  or  ripening  of  the  fruit :  and,  4th, 
the  defoliation,  or  fall  of  the  leaves.  These  refer  only  to  the  annual 
revolution  of  the  earth ;  but  for  the  diurnal  revolution,  the  hour  and 


*  Annual  Report  of  the  Regents  of  the  University  of  tho  State  of  New  York,  Albany, 
182G. 
t  Smithsonian  Miscellaneous  CoHcctious,  Washington,  1SGS,  vol.  i,  pp.  G3-70. 
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day  when  the  flower  opens  and  closes  should  be  marked,  at  the  spring 
and  autumn  equinoxes,  and  the  summer  solstice. 

Observations  relative  to  the  vegetable  kingdom  may  be  taken  froin 
two  aspects,  the  dinrnal  and  the  annual  periods.  The  first  is  the  return 
of  the  hour  at  which  certain  flowers  open,  and  these  hours  are  fixed, 
being  always  similar  in  like  species ;  the  second,  or  annual  period,  is 
that  which  is  comprised  between  the  two  successive  returns  of  the 
leaves,  flowers,  and  fruits.  The  application  which  may  be  derived  from 
acquaintance  with  these  phenomena  is  of  the  highest  importance,  uot 
only  in  agriculture,  but  also  in  meteorology  and  botanical  geography. 

In  pursuing  the  observations,  the  principal  object  should  be  to  make 
them  comparable,  so  that  those  of  one  country  may  be  contrasted  with 
those  of  another.  The  chief  point  consists,  then,  in  the  choice  of  spe- 
cies and  the  identity  of  comparative  condition,  and  not  in  the  number 
subjected  to  examination.  For  attaining  this  object  the  following  in- 
structions have  been  drawn  up  by  Quetelet : 

L  Observation*  for  the  annual  period. — In  these  investigations  annual 
plants  must  be  discarded,  for  they  often  come  up  at  various  periods, 
according  to  the  time  when  they  were  sown;  therefore  the  indications 
furnished  by  them  would  not  be  comparable.*  The  same  advice  would 
also  apply  to  biennials,  because  thev  come  up  slowly  and  at  different 
times  in  autnmn  or  spring.  The  only  exceptions  admitted  are,  of  the 
autumn  cerealia,  rye,  wheat,  and  winter  barley,  which  are  sown  about 
the  same  time,  and  the  phenomena  of  whose  vegetation  and  flowering 
form  a  very  important  part  in  annual  observations,  because  they  relate 
to  plants  so  extensively  cultivated.  The  period  of  their  being  sown  and 
that  of  the  appearance  of  the  ear  should  be  noted. 

Plants  for  examination  should  be  woody,  or  perennial ;  the  first  are 
especially  important,  because  they  are  more  subjected  to  the  double 
combination  of  atmospheric  and  terrestrial  modifications ;  and  also  because 
they  are  better  adapted  than  perennials  for  observations  on  foliation. 

It  is  important  that  plants  for  daily  observation  should  have  been 
planted  at  least  a  year;  for  vegetables  transplanted  in  spring  present 
too  much  uncertainty  in  their  periods  of  foliation  and  flowering,  these 
periods  being  subordinate  to  the  formation  of  the  roots.  In  selecting 
plants,  those  which  flower  through  the  entire  year  should  be  avoided, 
because  they  have  no  determined  periods,  such  as  the  dandelion,  chick- 
weed,  and  common  groundsel.  All  those  plants  which  yield  varieties 
by  cultivation  should  be  avoided,  as  the  rose  and  Tulipa  Gesneriana, 
and  the  pear,  cherry,  and  large-leaved  lime-trees.  Experience  shows 
that  among  varieties  produced  from  seed-beds,  some  flower  fifteen  days 
before  otters.  To  arrive  at  the  comparative  value  of  the  flowering  of 
these  plants,  it^  would  be  necessary  to  observe  everywhere  the  same 
variety,  and  this  is  often  impossible.  Such  plants  as  are  of  nearly 
allied  species  and  difficult  to  distinguish  should  also  be  avoided.  With- 
out attention  to  this,  observers  might  be  employing  different  species, 
wtrieh  would  destroy  the  comparative  value  of  their  operations.  Finally, 
all  flowers  should  be  discarded  whose  aestivation  does  not  permit  an 
aerarate  noting  of  the  exact  moment  of  expansion ;  such  arc  the  Caly- 
ctnUhu*,  Illecebrumy  Aquilegia,  &c. 

The  periods  at  which  rye,  barley,  and  winter  wheat  come  into  ear 
should  be  carefully  noted,  this  point  being  of  great  importance  in  agri- 
eriture.    In  Hie  district  of  Tourney,  a  farmer's  axiom  is  that  "April  is 

*M.  Bergsma,  president  of  the  Horticultural  Society  of  Utrecht,  lias,  however,  truly 
remarked  that  annuals  might  he  usefully  employed,  provided  precautions  he  taken  to 
in  every  case  the  same  seeds,  and  to  sow  them  on  the  same  days. 
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never  seen  to  go  without  corn  in  tlie  ear."  It  is  curious  to  determine 
at  what  period  these  cerealia  put  forth  the  ear  in  the  various  parts  of 
the  United  States,  compared  with  Belgium  and  other  parts  of  Europe. 

Two  methods  of  observation  giay  be  employed,  namely,  with  plants 
wild  or  cultivated :  the  former  is  uncertain,  and  presents  scant  facilities, 
as  the  observer  would  have  to  traverse  large  tracts  and  different  regions, 
and  never  be  sure  of  observing  the  same  plant  the  second  time.  It  is 
essential  that  the  daily  observations  of  plants  fixed  upon  for  comparison 
should  be  made  on  individuals  planted  in  an  airy  garden ;  they  should 
neither  be  sheltered  nor  exposed  to  a  south  wall.  Trees  should  be 
selected  in  open  fields,  because  woods  always  afford  unequal  shelter. 

Indications  of  periods  for  foliation  should  be  made  when  the  leaf-buds 
first  burst ;  and,  for  flowering,  when  the  anthers  are  visible ;  the  same 
will  apply  to  the  Composite.  The  foliation  period  presents  difficulties, 
especially  in  spring,  and  therefore  I  propose  to  select  that  moment 
when,  in  advance  of  vernatiou,  the  upper  face  of  the  outer  leaves  be- 
comes exposed  to  the  action  of  the  atmosphere  and  commences  its  vital 
functions.  Fructification  should  be  noted  at  the  time  of  the  dehiscence 
of  the  pericarp  in  dehiscent  fruits,  which  form  the  largest  number :  in 
the  indehiscent  fruits  it  should  be  noted  when  they  have  arrived  at 
maturity.  Lastly,  the  defoliation  should  be  noted  when  the  most  of 
the  leaves  have  fallen,  it  beihg  fully  understood  that  what  relates  to 
leaves  can  only  apply  to  woody  plants,  excluding  the  overgreens,  whose 
defoliation  is  successive. 

To  the  above  observations  should  be  added  the  modifications  which 
occur  in  odors,  and  colors  of  flowers,  leaves,  &c.  ;  also  the  daily  indica- 
tions of  mean  temperatures,  or,  still  better,  the  maximum  and  minimum. 

2.  Observations  for  the  diurnal  period. — Independently  of  the  annota- 
tions of  each  day,  which  form  the  calendar  of  Flora,  there  should  be  regis- 
tered in  each  locality  the  hour  at  which  certain  plants  expand  and  close, 
when  they  perform  these  functions  at  a  determinate  time.  The  daily 
registration  of  these  results  being  too  tedious,  it  is  proposed  to  limit 
them  to  the  equinoxes  and  summer  solstice.* 

Quetelet,  endeavoring  to  apply  the  calculation  of  probability  to  peri- 
odical phenomena,  makes  the  following  remarks :  Natural  sciences  have 
been  until  the  present  time  less  amenable  to  mathematical  theories  thati 
physical  sciences,  notwithstanding  they  offer  many  favorable  openings 
for  calculable  combinations,  and  especially  the  calculations  of  proba- 
bility. A  striking  example  exists  in  relation  to  periodical  phenomena, 
which  may  be  expressed  largely  by  dates,  and  translated  into  numbers. 

The  causes  which  it  is  essential  to  comprehend  are  those  having  an 
influence  upon  the  progressive  development  of  plants.  We  may  here 
limit  our  consideration  to  the  predominant  causes,  as  they  occur  in 
physical  phenomena,  and  return  subsequently  to  secondary  causes.  I 
shall  arrange  in  four  principal  classes  those  causes  which  may  influence 
the  flowering  of  a  plant.  1st.  The  geographical  causes;  such  as  lati- 
tude, longitude,  and  altitude.  2d.  The  local  causes  5  such  as  the  nature 
of  the  soil,  the  exposure,  and  the  quantity  of  light.  3d.  The  individual 
causes ;  such  as  the  age  and  vigor  of  the  plant.  4th.  The  meteorologi- 
cal causes ;  such  as  the  temperature,  the  nature  of  the  winds,  the  damp- 
ness of  the  air,  the  quantity  of  rain,  the  state  of  the  sky,  &c. 

It  would  be  very  difficult  to  study  all  these  causes  simultaneously, 
and  to  comprehend  the  influence  appertaining  to  each;  the  surest  means 
would  be  to  proceed  from  the  simple  to  the  composite.    To  eliminate  the 

*  Bulletin  de  I'Acad&nio  dos  Sciences  de  Bruxelles,  1842.    Vol.  ix.  pp.  G5-95. 
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causes  which  belong  to  the  first  three  categories,  we  should  always  ob- 
serve identical  plants,  iu  the  same  localities,  and  with  similar  soii,  age, 
&c ;  the  differences  existing  in  the  periods  of  flowering,  when  we  have 
exhausted  all  other  equal  circumstances,  may  be  attributed  to  meteoro- 
logical causes.  Supposing  that  it  is  the  same  observer  who  follows  the 
development  of  the  plants,  and  takes  care  to  register  their  natural 
epochs,  numerous  observers  would  see  without  doubt  in  different  ways, 
one  having  a  propensity  to  mark  the  epoch  of  flowering  more  slowly 
than  another.  This  difference,  which  may  be  named  "  the  personal  equa- 
tion of  the  observer,"  will  be  a  new  cause  of  error,  of  which  it  is  neces- 
sary to  t$ke  account. 

I  assume,  therefore,  that  all  the  precautions  have  been  taken  to  render 
as  equal  as  possible  all  the  causes  in  general,  other  than  meteorological, 
which  may  make  a  difference  in  the  phenomena  of  vegetation.  These 
conditions  are  not  very  difficult  to  fulfill  if  we  observe  the  same  plants, 
in  identical  exposures  and  localities,  during  many  consecutive  years,  in 
order  to  eliminate  by  repeated  observations  the  results  of  casual  causes; 
we  should  also  take  care  to  register  the  meteorological  state  of  the  air, 
which  action  is  to  be  determined. 

Supposing  that  we  have  registered  carefully  each  year  the  flowering 
periods  of  common  and  unmistakable  plants,  such  as  the  lilac,  (Syringa 
vulgaris  J  after  a  series  of  years  we  may  take  the  average  of  the  dates 
we  have  preserved,  and  this  af erage  will  give  the  flowering  epoch  of 
the  plant.  This  epoch  is  not,  however,  so  well  fixed  that  it  may  not  be 
affected  by  ulterior  observations,  and  we  may,  therefore,  for  the  present 
assign  a  probable  error.  We  may  also  determine  the  probable  digression 
of  an  ulterior  observation  of  the  date,  for  example,  at  which  the  lilac 
will  flower  in  the  following  year. 

The  table  which  Quetelet  gives*  throws  more  light  on  the  subject. 
We  And  there  the  dates  at  which  have  blossomed  for  fifteen  years  the 
most  common  of  plants,  viz:  the  lilac,  the  syringa,  and  the  faux  6b6nier, 
and  also  the  average  dates  of  the  digressions  observed  each  year. 

The  celebrated  botanist,  Martius,  remarks  that  the  movements  of  the 
sap,  studied  by  the  aid  of  periodical  phenomena,  and  placed  in  connec- 
tion with  the  meteorological  derangements,  throw  a  new  light  upon  the 
\iistory  of  cells  and  vessels ;  the  chemical  signification  of  the  external 
development  we  find  more  clear ;  the  history  of  vegetable  chemistry 
consolidates  the  principles  of  agronomy. 

The  average  date  of  flowering  may  be  fixed  at  the  1st  of  May  for  the 
lilac,  the  25th  of  the  same  mouth  for  the  syringa,  and  the  2d  of  June 
for  the  faux  6b6nicr.  We  see  further  that  the  probable  error  of  these 
dates  is  nearly  the  same,  and  does  not  extend  beyond  a  day  and  a  half. 
The  probable  error  is  naturally  greater  for  an  isolated  observation  ;  it  is 
of  five  or  six  days ;  that  is  to  say,  that,  for  the  faux  bMnier,  for  example, 
it  is  an  equal  chance  that  the  flowering  will  take  place  the  2d  of  June, 
and  that  the  delay  or  advance  will  not  exceed  live  or  six  days.  Although 
the  three  plants  indicated  bloom  at  different  epochs,  we  see  consequently 
that  they  have  nearly  the  same  delay  and  the  same  advance  for  each 
year. 

ACTION    OF  FROST  UPON  PLANTS. 

Theory  of  frost — From  a  series  of  experiments  on  the  "Heat  of  An- 
imals and  Vegetables, "  made  in  1766,  John  Hunter  drew  the  following 
conclusions :  "  That  plants,  when  iu  a  state  of  actual  vegetation,  or  even 
in  such  astate  as  to  be  capable  of  vegetating  under  certain  circumstances? 

^^ ^-^  I  —  ■  »   ■  -  —    .~     ■     ■  y  —  ■  ■  ■ ■  ■  ■  -i     -i  ■  —  ■  .  ■  ■  ■  ■  ■■■■■■  ■  ■      ■     ■    .  ■*  ■  i    ■    ■■      i  ,  m     » 

*  Tlioorie  dos  Probabilities.     BruxeUos,  1863,  pp.  68-70. 
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most  be  deprived  of  their  principle  of  vegetation  before  they  ean  be 
frozen."  Again  he  says :  "  But  the  question  is  this :  Is  every  tree  dead 
that  is  frozen!  I  can  only  say,  that  in  all  the  experiments  I  ever  made 
upon  trees  and  shrubs,  whether  in  the  growing  or  active  state,  or  in  the 
passive,  that  whole  or  part  which  was  frozen  was  dead  when  thawed."  * 

Notwithstanding  that  great  authority,  it  is  well  known  to  practical 
horticulturists  that  the  pernicious  consequences  of  severe  cold  on  grow- 
ing plants  may  to  some  extent  be  obviated  by  careful  and  gradual  thaw- 
ing ;  in  such  cases  the  freezing  is  incomplete,  and  does  not  involve  all 
of  the  structures  of  the  plant. 

Hany  t  thought  at  first  that  frost  acts  mechanically  upon  the  tissues 
of  plants,  by  expanding  the  fluids  they  contain,  and  thus  bursting  the 
cells  or  vessels  in  which  they  are  inclosed.  Beferences  might  be  multi- 
plied to  show  how  universal  this  opinion  has  been,  and  still  is,  among 
some  of  the  best  physiologists.  Although  most  of  them  reject  the  idea 
of  Hunter,  they  appear  to  be  of  the  opinion  that  after  complete  conge- 
lation the  plant  necessarily  dies. 

H.  li.  G<Bppert  {  was  the  first  to  prove,  in  1820,  that  the  changes  which 
plants  undergo,  when  they  are  killed  by  cold,  do  not  consist  of  the  burst- 
ing of  their  cells  or  vessels,  but  solely  of  an  extinction  of  their  vitality, 
which  is  followed  by  alterations  in  the  chemical  composition  of  their 
juices.  In  the  winter  of  the  same  year:  Charles  Morren  made  some  ex- 
periments on  the  action  of  cold  and  frosff  upon  plants,  and  arrived  at  the 
same  conclusions  deduced  by  Gceppert,  although  his  theory  differs  in 
some  respects  from  that  of  the  latter  author.  The  following  are  his 
deductions,  from  a  more  recent  publication^ 

1.  That  no  organ  whatever  is  torn  by  the  action  of  frost,  except  in 
very  rare  cases,  when  the  vesicles  of  cellular  tissue  give  way  to  the  ac- 
tion caused  by  the  expansion  of  the  liquid. 

2.  That  the  organs  contained  in  the  cellules,  or  the  vesicles,  undergo 
no  alteration,  unless  perhaps  in  the  case  of  the  femla,  which  in  some 
circumstances  is  converted  into  sugar,  no  doubt  in  consequence  of  the 
action  of  some  acid  formed  by  the  decomposition  of  the  organic  parts. 

3.  That  the  biforines  do  not  cease  the  ejaculation  of  their  raphides 
after  freezing,  and  therefore  it  is  probable  that  this  movement  is  not  due 
to  a  vital  contractibility.  * 

4.  That  the  action  of  frost  operates  separately  upon  each  individual 
elementary  organ,  so  that  a  frozen  plant  contains  as  many  icicles  as  there 
are  cavities  containing  fluid,  the  dilatation  thus  produced  not  being  suf- 
ficient to  burst  the  sides  of  the  cavities. 

5.  That  such  dilatation  is  principally  owing  to  the  separation  of  the 
air  contained  in  the  water. 

0.  That  it  is  to  be  supposed  that  since  the  sap,  the  latex,  the  liquid  of 
the  cells,  and  all  the  fluids  which  are  found  in  plants  are  not  composed 
of  pure  water,  vegetation  by  this  condition  resists  freezing,  within  cer- 
tain limits ;  as  the  experiments  of  Blagden  have  proven,  the  matters 
which  taint  the  purity  of  the  water  allow  the  liquid  to  attain  a  degree 
of  cold,  while  in  their  absence  it  would  be  frozen. 

7.  That  the  disengagement  of  air  from  water,  during  the  act  of  con- 

*  Philosophical  Transactions,  1775,  vol.  lxv,  pp.  44G-458, 1778 ;  vol.  lxviii,  pp.  7-49. 

t  Trait6  clc*inentairo  de  Physique.    Paris,  1606,  vol.  i,  p.  259. 

tOkens  Iris,  Brcslan,  1830,  p.  497,  briefly  abstracted;  trans,  in  Edinburgh  Jour- 
nal of  Natural  and  Geological  Science,  1831,  p.  180.  Ueber  Warmemtwickelung  in 
der  lebenden  Pflanzen.    Breslau,  1830.    Wien,  1832. 

$  Bijdragen  tot  do  natuurkundige  Wetenschappcn,  1830,  vol.  y,  pp.  55-77 ;  Bulletin 
do  TAcademio  des  Science  de  Bruxelles,  1838,  vol.  v,  pp.  93-111, 
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gelation,  is  the  moat  usurious  of  all  the  phenomena  attendant  upon 
freezing,  introducing  gaseous  matter  into  organs  not  intended  to  elabo- 
rate it,  and  bringing  about  the  first  stages  of  decomposition  in  the  sap 
and  its  precipitates,  so  that  with  a  thaw  commences  a  now  chemical 
action  destructive  to  vegetable  life. 

3,  That  the  expansion  of  the  cells  and  aquiferous  organs  drives  a  great 
quantity  of  water  into  the  air  cells  and  air  vessels,  so  that  the  apparatus 
intended  to  convey  liquid  only  contains  water  and  air,  while  that 
which  is  naturally  a  vehicle  for  air  conveys  water.  Such  an  inversion 
of  the  functions  must  necessarily  be  destructive  to  vegetable  life,  even 
if  death  were  not  produced  in  frozen  plants  by  the  decomposition  of  their 
juices,  the  loss  of  their  excitability,  and  the  chemical  disturbance  of  all 
their  contents. 

After  some  experiments  made  during  the  winter  of  185G-'51,  Professor 
John  Le  Conte  reached  the  conclusion  that  the  sap  of  trees  and  shrubs 
which  are  uninjured  by  extreme  cold  does  become  frozen  without  the 
slightest  damage  to  them ;  the  reverse  opinion  being  generally  prevalent 
among  the  most  eminent  physiologists.    Subjoined  are  his  conclusions: 

1.  That  the  sap  of  certain  plants  can  bo  readily  frozen  by  the  appli- 
cation of  a  comparatively  moderate  degree  of  Cold. 

2.  That  the  oongelation  of  the  juices  of  vegetables  does  not,  as  many 
physiologists  imagine,  necessarily  and  inevitably  result  in  the  death  of 
the  whole  plant,  or  of  the  part  iit  which  it  takes  place;  but  that,  on  the 
contrary,  frequently  no  injurious  consequences  follow. 

Professor  Le  Conte  also  thinks  that  "the  hypothesis  of  the  laceration 
of  the  vegetable  tissues  is  totally  untenable,  for  it  seldom,  if  ever,  takes 
place,  even  when  the  most  succulent  plants  are  frozen  and  killed  by  cold. 
During  the  process  of  congelation  each  cell  of  the  tissue  becomes  indi- 
vidually larger  by  the  increase  of  volume  which  attends  the  solidifica- 
tion of  the  contained  fluid;  but  there  is  no  bursting,  because  the  mem- 
brane is  extensible,  and  when  thawed  it  recovers  its  first  state  by  its 
elasticity.  Although  in  some  instances  Professor  John  Lindley  has 
found  the  tissue  of  the  succulent  parts  of  plants  lacerated,  as  if  by  the 
dilatation  of  the  fluid  they  had  contained,  yet  this  result  was  by  no 
means  an  invariable  concomitant  of  freezing,  and  it  is  not  essentially 
connected  with  the  destruction  of  vegetable  life."* 

Aug.  Pyr  Do  Candolle  explains  how  plants  endure  the  action  of  ex- 
cessive cold,  by  the  following  facts,  which  may  prevent  their  juices  from 
freezing :  1.  A  certain  amount  of  proper  heat,  generated  by  physiologi- 
cal actions.  2.  The  viscosity  of  the  juices  lowering  the  freezing  point. 
3w  The  distribution  of  the  sap  through  minute  vesicles  and  capillary 
vessels  depressing  the  point  of  congelation  still  further.  4.  The  warmth 
of  the  ground  from  which  the  sap  is  pumped  up.  5.  The  low  conduct- 
ing power  of  consecutive  layers  of  bark,  with  entangled  air  included  in 
their  meshes,  and  of  the  wood  itself,  where  the  power  is  less  transversely 
than  longitudinally,  t 

Professor  Lindley  concludes  that  the  fatal  effect  of  frost  upon  plants 
is  a  more  complicated  action  than  has  been  supposed,  of  which  the  fol- 
lowing are  the  more  important  phenomena:  1.  A  distention  of  the  cel- 
lular succulent  parts,  often  attended  by  laceration,  and  always  by  a 
destruction  of  their  excitability.  2.  An  expulsion  of  air  from  the  cerifer- 
ous  passages  and  cells.  S.  An  introduction  of  air,  either  expelled  from 
the  air  passages  or  discharged  from  the  water  during  the  act  of  freezing, 
inlo  parts  intended  exclusively  to  contain  fluid.    4.  A  chemical  decom- 

*American  Jonrnal  of  Science,  1852,  vol.  xiii,  p.  204. 
t  Physiologic  Vegdtale.    Paris,  1832,  vol.  iii,  p.  1101. 
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position  of  the  tissue  and  its  contents,  especially  the  chlorophyl.  5.  A 
destruction  of  the  vitality  of  the  latex,  and  a  stoppage  of  the  action  of 
its  vessels.  G.  An  obstruction  of  the  interior  or  the  tubes  of  paren- 
chyma, or  woody  fiber,  by  the  distention  of  their  sides.  In  another 
place  Professor  Lindley  says : 

It  has  been  suggested  that  the-  fluids  contained  in  different  species  of  plants 
may  themselves  act  differently  in  tho  presence  of  cold,  just  as  the  oil  of  turpentine 
requires  a  temperature  of  14°  to  freeze,  while  oil  of  bergamot  freezes  at  23°  and  olive 
oil  at  30°.  This  may  be  true  to  a  limited  extent,  but  it  does  not  explain  the  phenomena. 
The  plant  x  perishes  from  frost,  for  instance,  while  another,  identical  with  it  in  nature, 
lives  with  impunity  within  two  yards  of  it,  both  having  boou  exposed  to  the  same 
temperature.  The  fluids  of  the  two  will  bo  chemically  the  same,  and  yet  the  results 
are  opposite ;  except  it  would  be  in  proportion  to  tho  quantity  of  water  they  contain, 
but  not  as  to  the  quality  of  their  fluids,  that  they  have  the  power  of  resisting  cold. 
Some  plants  are  also  killed  by  cold  although  their  cells  are  perfectly  empty,  in  which 
case  we  need  not  say  that  the  expansive  force  of  frozen  fluid  could  have  nothing  to 
operate  upon.  AU  the  experience  that  forty  years'  acquaintance  with  such  phenomena 
has  given  us  leads  to  one,  and  only  one,  conclusion,  which  is,  that  the  power  of  resist- 
ing frost  is  the  consequence  of  specific  vitality,  and  of  nothing  else.  It  may  bo  asked, 
what  is  this  specific  vitality  ?  To  that  we  have  no  reply  to  give,  except  that  we  do 
not  know.* 

As  stated  heretofore,  Goeppert  had  already  advanced  the  idea  of  the 
extinction  of  vitality  in  plants,  followed  by  some  chemical  decomposi- 
tion of  their  juices,  by  the  action  of  frost  upon  them.  At  the  same 
time  Morren  had  shown  the  pernicioua  influence  of  air  in  the  cells  of 
their  tissues  as  being  the  probable  cause  of  that  decomposition.  Based 
upon  these  two  conclusions,  and  on  his  own  experiments,  Hoffman  has 
given  the  most  satisfactory  explanation  concerning  the  action  of  frost 
upon  plants,  as  shown  in  the  following  investigations  of  that  conscien- 
tious observer : 

During  the  winter  of  1855,  when  the  thermometer  descended  as  low 
as  27°.7  C,  Herman  Hoffmann  made  numerous  observations  upon  the 
influence  of  frost  on  vegetation.  The  most  frequent  frost  did  not  nota- 
bly change  the  aspect  of  the  plants  which  it  reached ;  they  grew  stiff- 
ened, often  almost  brittle ;  frequently  they  contracted  some  little,  but 
their  color  sustained  no  important  alteration.  It  made  little  difference 
with  the  tenderer  plants  whether  the  frost  was  12°  or  24°  below  zero 
for  half  an  hour,  or  for  twenty-four  hours  or  more,  providing  it  was  not 
interrupted  an  instant  by  an  elevation  above  zero,  and  that  it  pene- 
trated into  all  their  organic  substances.  In  other  rare  cases  the  frost 
considerably  changed  the  aspect  of  the  plants,  which  result  wo  may  not 
foresee  by  the  consistence  of  their  leaves,  their  native  country,  their 
age,  &c  The  epidermis  was  detached  in  plates  from  the  green  paren- 
chyma of  the  leaves  without  tearing,  and  presented  the  appearance  of 
blisters  raised  on  the  skin  by  a  burn,  appearing  to  be  filled  only  with 
air.  The  action  of  frost  often  changes  the  normal  position  of  tho  organs. 
Hoffman  saw  the  scented  tulip  bent  and  straightened  more  than  ten 
consecutive  times,  according  as  the  temperature  fell  below  or  rose  above 
zero. 

All  plants  do  not  support  the  alternations  of  freezing  and  thawing ; 
a  Very  great  number  are  killed  by  the  thaw,  and  not,  as  ordinarily 
thought  by  the  frost ;  such  are  the  tropical  plants.  The  delicacy  of  a 
plant,  and  the  quantity  of  juices  which  it  contains  do  not  furnish  any 
sure  indication  of  its  sensibility  to  the  frost.  %  The  delicate  crocus,  for 

*  Transact  ions  of  tho  Horticultural  Society,  London,  now  series,  vol.    p.  308,  ab- 
stracted by  Professor  A.  Gray  hi  tho  American  Journal  of  Sciences,  1840,  voL  tttit 
8).  18-28.     Tho  Theory  of  Horticulture,  New  York,  1859,  p.  85.     The  Magazine  of 
orticulturo,  1855,  vol.  xxi,  pp.  391-394. 
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example,  perhaps  freezes  to  the  point  of  being  filled  with  crystals  of 
ice  entirely  without  injury.  The  reverse  is  observed  with  some  plants 
apparently  very  strong,  like  the  acacias  of  New  Holland,  which  are 
very  susceptible  to  the  frost.  In  the  other  plants  the  quantity  of  water 
contained  in  their  cells  may  serve  as  an  indication.  The  wood  of  the 
same  species  of  tree  admits  also  of  different  conditions  in  spring,  ac- 
cording to  the  state  of  the  juices  which  it  contains.  The  almond  tree, 
situated  in  a  sheltered  position,  and  exposed  to  the  sun,  frequently  per- 
ishes, while  that  planted  upon  the  slope  of  a  hill  escapes  from  the  frost. 
Sheltered  positions,  which  are  in  summer  and  autumn  favorable  to  the 
development  of  fruit,  are  disadvantageous  in  spring,  on  account  of  the 
acceleration  which  they  often  impose  upon  vegetation.  At  the  close  of 
the  winter  of  1854-'55;  thousands  of  almond  and  peach  trees  perished 
by  the  frost  in  the  neighborhood  of  Frankfort,  and  those  in  the  enclos- 
ures sheltered  from  the  north,  and  uncovered  toward  the  south,  suf- 
fered the  most.    The  same  fact  was  observed  at  Giessen. 

Hoffmann  says  there  does  not  exist  any  general  rule  by  which  to  fix 
in  advance  the  point  to  which  a  plant,  or  an  organ,  will  resist  the  frost. 
We  have  for  guidance  in  this  regard  only  isolated  observations.  We 
cannot  explain  why  plants,  or  parts  of  plants,  sometimes  delicate,  and 
sometimes  solid,  do  not  suffer  from  the  frost.  But  Hoffmann  believes 
that  he  has  proved  why  certain  plants  do  suffer.    I  give  his  theory. 

If  we  expose  the  leaves  of  rosemary,  camellia,  &c,  to  a  cold  of  from 
10°  to  20°  C.  below  zero,  we  do  not  remark  any  alteration  at  the  end  of 
several  days ;  but  if  the  sun  touches  the  leaves  in  such  a  manner  that 
their  temperature  is  elevated  for  one  moment  above  zero,  so  as  to  cause 
thawing,  they  undergo  the  most  considerable  alterations ;  the  plants 
fade  with  all  the  sympt'ons  of  being  entirely  withered,  and  the  leaves 
appear  dry  in  a  temperature  of  50°  to  68°  C.  above  zero.  The  same 
phenomenon  is  produced  when  we  place  the  frosted  leaves  in  an  enclos- 
ure without  the  sun,  and  where  the  temperature  is  only  six-tenths  of  a 
degree  above  zero ;  thus  the  rapid  increase  of  temperature  is  not  the 
sole  cause  of  these  alterations.  We  may  save  parts  of  plants  which  are 
frozen  by  the  sprinkling  of  cold  water ;  it  has  been  believed  that  this 
effect  is  due  to  the  slowness  of  the  thaw  thus  produced,  but  this 
opinion  is  erroneous,  for  the  water  renders  the  same  service  when  it  is 
warm.  Hoffmann  has  several  times  observed  that  the  leaves  of  Cam- 
phora,  Aucuba,  Viburnum  Units,  camellia  and  rosemary,  when  carried 
after  their  freezing  into  a  temperature  of  +  12°,  were  immediately  dis- 
colored ;  but,  having  first  been  submitted  to  a  cold  of  18°  to  28°  O. 
below  zero,  and  then  entirely  plunged  ii*  water  of  12°  above,  they  were 
preserved  perfectly  green  for  twenty-four  hours ;  if,  however,  any  part 
of  these  leaves  emerged  from  the  water,  they  turned  completely  black. 
This  remarkable  action  of  the  water,  independent  of  its  temperature, 
obliges  us  to  seek  another  explanation  of  the  cause  of  this  phenomenon. 
Here  is  Hoffmann's  theory : 

The  freezing  disengaging  the  air  dissolved  in  the  water,  a  given  vol- 
ume of  the  liquid  containing  air  in  dissolution  will  occupy  less  space 
when  this  gas  has  escaped ;  moreover,  the  water,  dilated  by  freezing, 
having  ten  volumes  of  liquid,  will  give  eleven  volumes  of  ice.*    For 

•  Galileo  had  concluded  that  the  ice  which  floats  upon  the  water  had  become  dilated 
by  freezing.  The  Florentine  Academicians  were  willing  to  verify  this  assertion  by 
marled  and  conclusive  experiments ;  they  certified  that  the  volumes  of  liquid  and  solid 
water  were  to  each  other  as  8  to  IK  a  relation  but  little  different  from  that  of  1?,  which 
has  Bince  been  found  to  exist.— Uoinptes  Rcndus  de  TAcaddmie  do  Paris.  1870,  vol. 
lxx,  p.  1150. 
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these  two  reasons,  when  the  fluid  which  fills  a  cell  congeals,  the  cell  is 
found  distended  beyond  measure,  without,  however,  bursting  in  the  gen- 
erality of  cases.  The  elastic  membrane  of  vegetable  tissue  thus  dis- 
tended loses  its  elasticity  to  such  a  degree  that  many  days  of  repose  are 
afterward  necessary  for  it  to  regain  its  original  dimensions  after  the 
melting  of  the  ice.  Now,  when  we  carry  frosted  plants  into  a  wann 
place,  the  ice  which  the  cells  contain  being  melted,  the  water  will  return 
to  its  primitive  volume  smaller  than  that  of  the  ice ;  but  the  air  which 
the  freezing  has  disengaged  will  prevent  the  cellular  membrane  from 
returning  to  its  first  condition.  We  find,  therefore*  in  the  cells  of  plants 
which  have  been  thawed  the  water  and  the  air  remaining  separately, 
the  one  next  to  the  other.  This  air  is  not  long  in  producing  an  injurious 
influence  on  the  chloropbyl,  or  green,  of  the  leaves,  and  killing  that 
part.  Hoffmann  compared  the  action  of  this  gas  in  the  cells  of  the 
leaves  to  tho  rapid  mortal  effect  of  the  presence  of  bubbles  of  air  in  the 
blood  of  animals.  The  method  of  preserving  the  chloropbyl  and  the 
organic  matters  from  the  injurious  influence  of  the  air  consists  of  allow- 
ing the  penetration  of  cold  or  warm  water  into  the  cells  at  the  same 
moment  when  the  vesicles  of  gas,  which  are  retained  between  the  needles 
of  ice,  become  free  by  the  fusion  of  the  water,  and  commence  to  unite ; 
then,  as  long  as  this  air  does  not  form  a  stratum,  lodged  between  the 
water  and  tho  walls  of  the  cell,  it  cannot  cause  tho  decomposition  of  the 
clilorophyl.  Being  free  it  dissolves  little  by  little  in  the  liquid,  or 
escapes  gradually  to  the  exterior  by  the  vessels  of  the  plant. 

When,  rarely  enough,  frozen  plants  which  are  thawing  very  slowly  to 
a  temperature  near  that  of  melting  ice  escape  death,  it  is  because  the 
disengagement  of  tho  air  from  the  ice  takes  place  very  slowly  and  in 
such  a  manner  that  tho  vegetable  membrane  has  time  gradually  to 
regain  its  original  volume  by  its  elasticity. 

To  sustain  this  opinion  on  tho  cause  of  tho  death  of  plants  by  frost, 
Hoffmann  reports  a  number  of  observations,  from  which  it  results  that 
the  leaves  always  diminish  in  volume  when  they  freeze;  in  the  jonquil, 
fc?r  instance,  the  leaves  diminished  in  freezing  21  parts  to  100,  or  nearly 
one-fourth.  This  diminution  of  volume  is  always  recognizable  at  first 
sight,  and  is  produced  with  such  rapidity  that  it  is  the  same  after  ten 
mioutes  of  freezing  as  after  ten  to  thirty  hours.  Hoffmann  believes 
that  it  is  due  in  part  to  the  fact  that  the  air  becomes  free  by  the  freezing 
of  the  cellular  juices,  and  escapes  from  the  leaves. 

But  how  can  wo  reconcile  this  remarkable  diminution  of  tho  frozen 
leaves  with  the  fact  that  tho  cells  increase  in  volume  by  the  freezing  of 
the  water,  and  by  tho  disengagement  of  tho  air  contained  in  it  f  Hoff- 
mann believes  that  this  inorease  is  more  than  counterbalanced  by  the 
contraction  of  the  epidermis,  experienced  through  the  entire  leaf,  (which 
thus  becomes  very  tough  and  consistent,)  and  the  presence  of  the  air 
existing  in  the  vessels  and  tho  intercellular  spaces.  Tho  enlargement 
of  the  cells  operates  interiorly  altogether^  and  at  the  expense  of  the 
vessels  and  spaces  which  oppose  less  resistance  than  tho  enveloping 
epidermis. 

If,  says  Hoffmann,  this  explanation  of  tho  process  which  causes  the 
death  of  frozen  plants  is  really  the  true  one,  we  may  probably  deduce 
from  it  the  aptitude  of  certain  plants  for  resisting  the  frosts.  They 
appear  to  owe  this  property  to  the  membrane  of  their  cells,  which  pos- 
sesses an  elasticity  sufficiently  energetic  to  enable  them  to  resist  the 
distension  produced  by  the  action  of  tho  frosts,  and  to  recover  their 
original  dimensions  as  the  ice  again  becomes  water,  in  such  a  way  that 
tSbe>  disengaged  air  is  forced  to  dissolve  rapidly  under  tho  pressure  exer- 
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cised  upon  it.    This  author  cites,  for  example,  the  lilac,  because  its 
elasticity  is  very  remarkable. 

When  plants  die  only  after  having  endured  the  action  of  cold  during 
several  days,  their  destruction  is  not  owing  to  congelation,  but  more  to 
the  arrest  of  nutrition  and  transpiration.  Finally,  Hoffmann  remarks 
that  in  the  observations  on  the  degree  of  cold  to  which  plants  may  bo 
submitted,  it  is  necessary  to  beware  of  concluding  from  the  temperature 
indicated  by  the  thermometer  that  which  the  plants  can  support, 
because  their  exposition  and  their  radiation  may  considerably  modify 
their  thermal  condition.  After  his  observations  on  the  barley,  the  flax, 
and  the  water-cress,  it  resulted  that  the  same  plants  may  be  affected  in 
different  manners,  relative  to  the  frosts,  at  different  moments  of  their 
existence.  He  specifies,  as  a  fact  worthy  of  remark,  that  constantly 
all  or  nearly  all  the  stalks,  proceeding  from  one  seed-plot,  are  affected 
in  the  same  manner  by  the  frosts,  while  they  support  its  influenco  in 
different  ways  when  they  proceed  from  different  seed-plots  of  the  same 
species.  Sometimes  the  young  stalks  are  most  sensitive  to  the  action 
of  the  cold  5  sometimes,  on  the  contrary,  the  oldest  suffer  most ;  and 
then,  again,  the  tallest  are  affected  most  readily.* 

DIFFERENT  METHODS  FOR  PROTECTING  PLANTS  FROM  FROST. 

For  protecting  the  plants  of  warm  countries  from  frost,  Thouin  has 
employed  several  methods  with  success.  The  first  consisted  of  placing 
these  plants  in  inclosures  and  shelters  from  strong  light,  the  day 
of  the  frost,  and  some  moments  before  the  appearance  of  the  sun. 
Plants  which  had  passed  a  very  cold  night  in  the  open  air,  and  whose 
leaves,  covered  with  white  frost,  had  become  stiff  and  brittle,  thawed 
very  slowly,  and  did  not  experience  the  accidents  which  occurred  to  the 
same  species  of  plants  not  placed  within  these  shelters. 

The  second  method  consisted  of  showering  the  frozen  plants,  using  a 
watering-pot  for  the  small  ones,  a  skimmer-syringe  for  shrubs,  and  a 
hand-pump  for  large  trees  in  boxes,  the  elevation  exceeding  fourteen 
feet.  He  sprinkled  only  at  the  instant  when  the  first  rays  of  tho  sun, 
which  were  very  brilliant  the  first  two  days  of  the  frost,  began  to  fall 
upon  them.  The  water,  less  cold  than  the  air,  in  melting  the  frost 
which  covered  the  leaves,  prevented  the  injurious  effects  of  the  rays 
of  the  sun ;  but  if  tho  plants  were  sprinkled  before  the  rising  of  the 
sun.  the  water  congealed  on  them  and  increased  tho  intensity  of  the 
cold.  The  leaves  of  some  trees  with  largo  tops,  which  were  in  the  shade 
at  tho  instant  of  tho  sprinkling  of  the  water,  were  covered  with  a  slight 
layer  of  ice,  which  thawed  only  after  some  hours.  All  these  leaves  and 
branches  grew  yellow  or  blackish  at  tho  end  of  sonio  days,  and  after- 
ward fell  off  entirely. 

The  third  method  consisted  of  interposing  between  the  plants  touched 
by  the  frost  and  the  rays  of  the  sun  a  thick  cloud  of  smoke.  At  various 
distances  in  the  vicinity  of  the  plants,  and  above  the  reach  of  the  wind, 
were  established  piles  of  half-dry  grass,  damp  leaves,  or  partly  ground 
manure,  which  were  fired  as  the  sun  was  about  to  appear,  and  sustained 
until  tho  frost  melted  and  tho  water  which  was  produced  fell  at 
the  foot  of  tho  trees.  The  effect  of  this  mode  of  thawing  will  bo  more 
prompt  and  sure  if  the  smoke  is  carried  by  the  wind  directly  upon  the 
trees,  which  result  is  desirable,  but  not  indispensable  3  ibr  it  suffices  if 
the  rays  of  tho  sun  are  broken,  or  obscured,  so  that  they  do  not  act  upon 

*  Witteruug  uud  Wacliethuiu,  odor  Grundzligo  dcr  Pilauzcnkliiuatolo^io.  Leipzig, 
lfc£7,  8vo. 
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the  brilliant  facets  of  the  ice-crystals  which  cover  the  plants.  For  the 
preservation  of  wall-trees,  orchards,  trellis-plants  and  vines,  nets,  can- 
vas, straw-matting,  and  dry  leaves  maybe  employed  with  success.  For 
the  purpose  of  arresting  the  progress  of  the  injury  received  by  frozen 
plants,  it  is  necessary  to  remove  the  leaves,  and  cut  off,  even  to  the 
quick,  all  the  shoots  and  branches  which  have  been  affected.  This 
operation  should  be  performed  with  a  very  sharp  instrument  close  to 
where  the  bud  springs,  and  a  little  above,  in  order  that  the  shoots,  pro- 
ducing the  eyes  which  attract  the  sap  from  its  legitimate  course,  being 
promptly  cicatrized,  there  is  no  wound  occasioned  by  the  suppression 
of  the  frozen  branches.  * 

An  able  gardener,  Mr.  Charles  Harrison,  has  given  the  following 
method  of  watering  peach  and  nectarine  trees  to  preserve  them  from  the 
effects  of  frost :  Before  the  sun  is  up,  after  a  frosty  night,  if  he  finds  that 
there  is  any  appearance  of  frost  in  the  bloom  or  young  fruit,  he  waters 
them  thoroughly  with  cold  water  from  a  garden  engine ;  and,  even  if  they 
are  discolored,  this  operation  recovers  them,  provided  it  be  done  before 
the  sun  falls  upon  them.  He  has  sometimes  watered  particular  parts  ot 
the  trees  more  than  once  in  the  same  morning  before  he  could  get  entirely 
rid  of  the  effects  of  the  frost.  The  fact  that  the  operation  of  watering, 
in  counteracting  the  frost,  produces  this  effect  only  if  it  be  done  before 
the  sun  comes  upon  the  blossoms  or  young  fruits,  seems  to  be  analogous 
to  the  condition  of  a  frost-bitten  joint  or  limb,  which  is  recovered  by  the 
application  of  cold  water,  but  injured,  and  sometimes  destroyed,  by 
being  brought  near  the  fire,  or  within  the  influence  of  sudden  warmth. 
Harrison  first  discovered  this  method  by  the  following  accident :  In 
planting  some  cabbage  among  some  rows  of  kidney- beans,  very  early  on 
the  morning  after  a  frosty  night  in  spring,  and  before  the  sun  was  high 
enough  to  turn  upon  the  frosted  beans,  he  spilled  upon  them  some  of 
the  water  which  he  had  used  in  his  planting,  and,  to  his  surprise,  he 
found  that  the  beans  immediately  began  to  recover.  This  method  was 
adopted  by  Thouin  in  180G,  and  has  been  followed  by  many  other  hor- 
ticulturists up  to  the  present  day. 

Harrison  protects  his  trees  from  the  frost  in  the  month  of  January  by 
branches  of  broom.  These  are  previously  steeped  in  soap-suds,  mixed 
with  one-third  of  urine,  for  forty-eight  hours,  to  clear  them  from  insects, 
and  then  they  are  disposed  thinly  over  the  whole  tree,  and  allowed  to 
remain  only  until  the  tree  begins  to  break  into  leaf.  Nevertheless,  his 
success  did  not  depend  entirely  upon  his  watering,  but  a  great  deal  upon 
his  pruning  and  dressing  in  the  following  manner :  The  peach  and  nec- 
tarine trees  are  pruned  and  nailed  in  December  and  January,  when  he 
always  takes  two-thirds  of  the  young  shoots  away.  In  two  hand-dress- 
ings, in  May  and  July,  he  leaves  the  lowest  and  weakest  shoots  for  a 
succession  in  the  year  following,  pinching  off  the  leading  and  other 
shoots,  t 

Mr.  James  Mean  has  adopted  the  following  method  for  preserving  fig- 
trees  in  winter :  In  autumn,  as  soon  as  the  leaves  are  oft',  the  branches  arc 
unnailed  and  brought  down  to  the  ground,  which  is  opened  to  the  depth 
of  nine  or  ten  inches  close  to  the  wall.  In  the  trench  thus  made  the 
branches  are  laid,  and  covered  with  a  light  red  sand  to  the  thickness  of 
two  feet,  which  is  sufficient  to  exclude  all  frost.  About  the  middle  of 
April  the  sand  is  removed;  the  branches,  being  then  well  washed,  are 
again  nailed  to  the  wall,  and  never  fail  to  produce  a  crop.    He  always 


#  Annates  tic  l'Ajspculturo  Franchise,  1806,  vol.  xxv,  pp.  315-319. 
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propagates  a  proportion  of  young  wood  every  year,  and  does  not  suffer 
any  to  remain  on  the  treses  older  than  six  or  seven  years.* 

In  1820  the  sudden  change  from  a  temperature  of  12°  above  zero  to 
one  of  14°  below,  destroyed,  in  January,  the  greater  part  of  the  olive  trees 
in  Provence,  France.  Mr.  Joseph  Jean,  proprietor  of  an  olive-orchard 
of  one  hundred  trees,  by  a  process  which  he  invented,  saved  seventy- 
six  of  the  oldest.  In  the  month  of  April  he  cut  all  the  branches  within 
some  distance  of  the  top  of  the  trunk;  he  smoked  the  trees  in  the  ordi- 
nary manner,  and  buried  fresh  herbage  at  their  feet ;  he  then  cut  off  all 
the  sprouts  wliich  were  manifested  at  the  ends  of  the  remaining 
branches.  The  new  sprouts  of  the  first  year  grew  to  one  meter,  or  about 
three  feet,  and  redoubled  their  growth  in  the  second  season.  In  the 
third  year  he  had  already  regained  a  quarter  of  his  accustomed  har- 
vest. Baibaud-Lauge  has  given  the  following  explanation :  The  sap  of 
the  partly-frozen  trees,  maintained  abundant  by  the  dampness  of  the 
herbage  and  the  suppressing  of  the  sprouts  springing  from  near  the 
roots,  is  forced  to  flow  upward  into  the  trunk,  and  the  tree  is  thus  saved 
from  the  injurious  effects  of  the  frost,  t 

The  distinguished  horticulturist,  Mr.  Thomas  Andrew  Knight,  says : 

Among  the  various  methods  of  protecting  the  blossoms  of  wall-trees  from  frost, 
■which  are  adopted  by  gardeners,  it  must  be  admitted  that  the  most  efficient  are  those 
by  which  the  trees  are  thickly  covered  during  the  night,  and  fully  exposed  during  the 
day ;  and  if  this  kind  of  protection  be  given  to  peach  and  nectarine  trees  very  early  in 
the  spring,  it  not  only  preserves  the  blossoms,  but  it  also  prevents  the  appearance  of 
blistered  leaves,  which  are  generally  abundant  in  cold  and  unfavorable  seasons. 
Woolen  nets,  or  a  patent  imitation  of  netting,  constitute  the  best  material  for  wall-tree 
covering  j  but  the  meshes  should  bo  Sufficiently  wide  to  permit  the  ingress  of  bees,  for 
the  pistils  of  the  blossoms  of  almost  all  fruit  trees  are  not  in  the  best  state  to  receive 
the  pollen  till  the  anthers  of  these  blossoms  ha^e  been  expanded,  and  the  number  of 
blossoms  which  are  rendered  productive  of  fruit  by  their  own  proper  pollen  is  not,  I 
have  reason  to  believe,  very  great.  Tho  exclusion  of  honey-gathering  insects  is  conse- 
quently in  most  cases  very  injurious. 

The  material  which  I  employ  consists  of  small  branches  of  the  birch-tree,  about  two 
feet  in  length,  coUected  as  soon  as  tho  leaves  have  becomo  full  grown,  at  tho  end  of 
June;  these  are  preserved  under  cover  till  the  foUowing  spring,  when  they  have  be- 
come perfectly  dry,  which  is  a  very  important  circumstance.  They  are  then  secured  to 
the  walls  by  a  few  nails  and  shreds,  with  thoir  points  hanging  perpendicularly  down- 
ward, their  upper  and  thick  ends  being  in  contact  with  the  wall,  and  the  opposite 
slender  extremities  projecting  eight  or  ten  inches  from  it.  This  position  of  tho  cover- 
ing material  appears  to  me  to  bo  an  extremely  advantageous  one,  and  I  have  constantly 
employed  it  in  this  manner  more  than  ton  years.  Every  year  a  very  large  portion  of 
my  blossoms  has  escaped  injurv  under  its  protection.  As  to  tho  quantity  to  be  used, 
with  advantage,  it  is  left  to  the  discretion  of  the  gardener.  If  the  situation  of  his 
garden  bo  low,  ho  may  cover  his  trees  more  closely  tuan  if  it  bo  high ;  but  the  covering 
should  never  be  so  thick  or  close  as  to  prevent  a  large  portion  of  tho  blossoms  being 
visible  to  a  person  passing  within  a  few  feet  of  tho  wall ;  under  such  circumstances 
almost  every  blossom  wiU  in  some  part  of  the  day  receive  a  portion  of  the  solar  rays. 
As  the  danger  to  be  apprehended  from  frost  diminishes,  and  tho  quantity  of  young 
shoots  and  foliage  increases,  the  covering  material  should  be  taken  away  at  successive 
periods  and  in  small  quantities.  My  experience  has  been  confined  to  the  use  of  tho 
slender  branches  of  tho  birch-tree,  but  bunches  of  other  trees  with  small  leaves,  such 
as  the  hawthorn  or  hornbeam,  might,  I  believe,  bo  employed  with  success,  though  I 
give  decided  preference  to  those  of  the  birch,  t 

Jceger  has  obtained  the  greatest  success  by  the  use  of  well-water  for 
sprinkling  frozen  plants,  but  it  is  necessary  to  apply  it  when  the  ther- 
mometer stands  about  1°  below  zero,§  because  if  we  sprinkle  the  plants 

. _^         ^^^^^^^^_     ^^m     mum  im^m     ■■  r  -  r   ■  -- --£ --■»■■■  i  -  -,  ' 

•Transactions  of  the  Horticultural  Society  of  London,  1818,  vol.  ii,  p.  223. 

1  Mem.  d'Agriculture,  Paris,  1823,  pp.  407-36 ;  Annales  do  r  Agriculture  Francaise, 
Paris,  1823,  vol.  xxii,  p.  355-83;  Remarks  of  H.  Laure,  in  Bulletin  do  la  Soci6to" 
d'Agriculture  du  Departement  du  Var.  Draguignan,  1824,  No.  xv ;  Report  of  Loscip, 
in  Annales  de  l'Agriculturo  Francaise.    Paris,  1823,  vol.  xxii,  pp.  383-86. 

t  Transactions  of  the  Horticultural  Society  of  Loudon,  1824,  vol.  5,  pp.  505-8. 

♦  Centigrade,  equivalent  to  32°  Fahrenheit,  or  freezing  point. 
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below  this  temperature,  the  water  produces  an  opposite  effect,  increas- 
ing the  degree  of  cold;  and  if  above,  the  water  will  not  have  any  effect, 
for  the  elevated  temperature  will  already  have  exercised  its  baleful  in- 
fluence. Jseger  believes  this  method  applicable  on  a  large  scale  to  the 
vine-growing  countries,  where  the  spring  frosts  are  calamitous ;  simple 
hand-engines,  placed  at  various  distances  in  the  plantation,  will  afford 
the  surest  guarantee  against  this  scourge.* 

A  horticulturist  made  cuts  in  the  bark  of  a  young  nut-tree  injured  by 
the  frost.  The  bark  thus  treated  assumed  a  darker  tint,  and  a  thick 
liquid,  resembling  the  juice  of  boiled  fruit,  exuded  from  the  trunk.  He 
removed  the  bark,  and  even  entirely  stripped  some  trees  from  near  the 
root  up  to  the  healthy  branches,  and  then  rubbed  the  trunks  with  liqui- 
fied clay.  This  operation  arrested  the  escape  of  the  thick  liquid,  the 
bark  quickly  reformed,  acquired  in  a  short  time  the  thickness  of  a  line, 
and  the  tree  in  the  same  year  put  forth  strong  branches.  Those  trees 
which  had  not  received  the  same  treatment  died,  t 

It  is  asserted  that,  if  a  fruit  tree  be  enveloped  with  straw  or  hempen 
ropes,  and  the  lower  end  of  tHe  rope  be  put  into  a  tub  of  water,  the 
tree  will  not  be  injured  by  the  frost.  $ 

Another  horticulturist  has  for  three  years  made  use  of  a  net- work 
prepared  from  the  filaments  of  Spanish  broom,  (Spartium  junceuvij)  for 
sheltering  espaliers  from  the  frost.  The  nets  were  placed  obliquely 
against  poles,  of  the  height  of  the  walls,  and  at  a  distance  of  about 
three  feet  from  the  espalier.  They  served  to  break  the  force  of  the  cold 
winds  and  the  beating  rains,  and  to  neutralize  the  effects  of  the  frost. 
The  morning  after  a  frost  these  nets,  viewed  horizontally,  showed  each 
mesh  armed  with  needles  of  jce,  which  melted  in  the  first  rays  of  the 
sun.  Trees  protected  in  this  way  did  not  suffer  from  those  first  frosts 
which  are  so  pernicious  to  vegetation.  This  shelter  unites  all  the  bene- 
fits of  air  and  warmth,  and  the  fruits  produced  under  it  arc  excellent 
and  of  remarkable  size.  § 

Chateauvieux  does  not  advise  the  immediate  cutting  down  of  branches 
which  the  frost  has  affected,  and  which  are  supposed  to  be  dead.  De- 
scending below  the  parts  completely  destroyed  by  the  frost,  as  far  as 
those  cells  which  have  not  been  injured,  the  disorganization  gradually 
diminishes.  The  power  of  vegetation  may,  for  this  reason,  be  reestab- 
lished to  a  degree  more  or  less  elevated,  according  as  circumstances 
are  more  or  less  favorable.  This  author  has  seen,  in  the  middle  of  the 
summer,  the  branches  of  a  fig  tree  apparently  injured  beyond  any  hope 
of  vegetation,  but  which,  through  neglect,  had  not  been  cut  off,  putting 
forth  in  a  surprising  manner.  The  plum  trees  of  Portugal,  the  Coignas- 
8ter8  of  Japan,  the  laurel,  &c,  have  given,  some  time  after  freezing,  in- 
dications of  vegetation  in  their  higher  branches.  The  above  precau- 
tion favors  the  recovery  of  certain  trees  which  sprout  again  on  the  old 
wood  with  difficulty,  and  also  diminishes  the  evil  that  heavy  rains  occa- 
sion to  the  trees.  It  is  not  necessary  to  cut  down  to  the  quick  in  these 
cases;  a  little  wood  should  be  left  above  it  to  prevent  the  air  from  com- 
ing in  contact  with  those  parts  from  which  we  may  expect  new  shoots, 
and  which  at  first  are  in  danger  of  becoming  dry  on  account  of  tbeiv 
diminished  force  of  vegetation.  In  two  cases  only  will  this  precaution 
prove  injurious ;  first,  where  the  frozen  parts  contain  foul  juices  which 
are  likely  to  attack  the  healthy  portions ;  in  this  ca3e  it  will  bo  ncces- 

*  WUrtemb.  Correspond,  ties  Landwirths.  Vcreins.    September,  1825,  vol.  viii,  p.  139. 

t  Ann.  Pomolog.  d'AUenbonrg,  182G,  vol.  1,  p.  232. 

t  Journal  of  tho  Franklin  Institute,  182C,  vol.  1,  p.  173. 

$  Anualea  do  la  Soci6t6  Linnecnne.    Paris,  1827,  p.  145. 
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sary  to  hasten  the  cutting  away  of  the  damaged  branches;  and,  second, 
if  the  disorganization  has  attacked  the  large  branches  and  the  trunk, 
the  latter  must  be  cut  below  the  level  of  the  soil;  the  earth  which 
covers  the  spot,  sheltering  it  from  the  contact  of  the  air,  will  preserve 
by  its  dampness  the  suppleness  of  the  woody  fibers,  and  protect  the 
young  shoots  as  they  spring  from  the  rays  of  the  sun,  which  might 
destroy  them  in  a  short  time.* 

Kottwitz  proposes  to  turn  the  stocks  of  vines  gently  toward  the 
ground,  and  to  cover  them  with  leaves  as  dry  as  possible.  To  prevent 
tha  wind  from  carrying  away  these  leaves,  they  should  be  overlaid  with 
the  refuse  vine  cuttings,  bean-stalks,  and  ends  of  boards,  and  sur- 
rounded with  small  pickets.  Vine  stocks  thus  covered  are  entirely 
sheltered  from  the  frosts  of  winter;  and,  as  the  air  penetrates  in  spite 
of  the  leaves,  the  development  of  the  sap  is  prevented,  and  takes  place 
only  when  the  stock  is  straightened  and  pruned.  By  following  this 
method  all  loss  of  sap  is  guarded  against,  and  the  vine  entirely  escapes 
the  pernicious  influences  of  the  frost  and  the  hoarfrost.  Combining 
with  this  process  the  pruning  in  autumn,  which  is  preferable  to  that  of 
spring,  we  attain  marked  advantages,  t 

A  horticulturist  established  trellises  six  inches  from  an  espalier  Wall, 
and  eight  inches  from  each  other,  and  attached  the  trees  to  them  in  the 
beginning  of  April ;  the  trees  thus  removed  from  the  wall  suffered  less 
from  the  frost  than  when  at  the  distance  of  two  inches  only,  and  they 
also  received  more  nourishment  in  summer.  This  measure  is  espe- 
cially serviceable  for  apricots.  In  those  countries  where  wood  is  scarce, 
the  trellises  may  be  made  of  iron  wire.$ 

Margat  affirms  that  we  may  transport  fruit  trees  with  bare  roots,  and 
without  packing,  during  the  most  intense  frost,  provided  they  have  been 
taken  up  twelve  or  fifteen  days  before  the  frost  and  exposed  to  the  air, 
with  their  roots  on  the  ground  during  all  this  time.  But  the  roots  of 
trees  exposed  to  the  frost  immediately  after  being  dug  out  of  the  grotfnd 
always  perish.  Trees  thus  recently  taken  up,  although  well  packed,  are 
liable  to  have  their  roots  frozen  upon  arriving  at  their  destination,  if  a 
frost  occurs  upon  the  way,  while  those  whose  roots  have  been  previously 
exposed  to  the  air  for  twelve  or  fifteen  days  always  arrive  in  a  good  con- 
dition, even  without  packing.  The  experiments  of  Margat  are  confirmed 
by  those  of  the  same  nature  made  at  Neuilly  by  Jacques.  § 

Lonesse  suggests,  as  the  best  means  for  sheltering  espaliers  from  the 
later  frosts,  ^  loose  frame  covered  with  oil-cloth  prepared  with  a  thick 
layer  of  linseed  oil  on  each  side,  and  even  on  the  wood.  When,  in  the 
first  fortnight  of  February,  the  flower-buds  of  apricdt  trees  begin  to 
enlarge;  this  frame  should  be  placed  as  close  as  possible  to  the  trees, 
and  perpendicularly  to  the  wall,  taking  the  precaution  that  it  does  not 
touch  the  branches ;  it  should  be  maintained  in  place  by  wooden  sup- 
ports fixed  in  the  wall,  and  the  sides  guarded  by  moss,  horse-litter,  or 
anv  other  substance  capable  of  intercepting  the  exterior  air. 

Flowering  takes  place  under  the  shelters  with  greater  rapidity  and 
facility,  because  the  action  of  the  solar  rays  is  strengthened  and  the 
warmth  preserved  for  a  long  time.  In  this  sort  of  hot-house,  we  see 
almost  the  entire  quantity  of  fruits  mature  perfectly,  and  the  effect  of  the 
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dampness,  the  frost,  and  scorching  by  the  sun  are  no  longer  to  be  feared, 
as  in  the  case  of  those  trees  in  the  open  air.  When  the  warmth  increases 
as  the  season  advances,  it  becomes  necessary  to  give  more  air  to  the 
trees  by  raising  the  trap-net  at  the  bottom,  or  removing  the  straw  which 
protects  the  sides.  The  whole  may  be  entirely  dispensed  with  only  when 
the  temperature  causes  no  more  fear.  It  will  be  found  expedient  to 
leave  the  frames  as  long  as  possible,  because  they  greatly  advance  the 
growth  of  the  fruit.  * 

P6pin  has  succeeded,  by  the  suppression  of  leaves  before  their  natu- 
ral fall,  in  saving  the  delicate  slips  from  the  effect  of  the  frost.  Thouin 
has  obtained  the  same  results  by  the  suppression  of  the  fruits  of  the 
second  season  on  fig  trees.  According  to  Bonafons,  the  first  practice  is 
habitually  applied  in  Sweden  to  most  of  the  woody  plants,  and  also  in 
Piedmont  to  the  mulberry  tree.  According  to  Puvis,  those  trees  which 
are  not  stripped  by  the  worms,  and  whose  harvesting  is  consequently 
more  normal,  are  better  defended  than  those  whose  summer  stripping 
forces  a  second  sprouting  in  the  same  season.  According  to  Saubiac, 
in  Ariege,  France,  the  best  preventive  of  the  injury  by  the  later  frosts 
upon  the  vine  is  a  late  pruning,  which  arrests  the  development  of  new 
buds.t 

Another  horticulturist  proposes  the  following  method  for  protecting 
shrubs  and  young  trees  from  the  frosts :  Two  half-cylinders  are  formed 
of  wood,  as  if  to  be  covered  with  wicker-work,  but,  instead  of  being 
thus  completed,  they  are  plaited  or  woven  over  with  the  material  of 
which  bee-hives  are  composed.  These  half-cylinders  have  strong  legs 
attached,  which  are  thrust  into  the  ground,  and  where  the  design  is 
merely  to  shelter  the  plant  from  the  east  or  northeast  wind,  only  one  is 
placed  on  the  side  to  be  protected ;  but  where  the  shrub  is  tender  and 
requires  more  complete  shelter,  two  are  placed  together  and  fastened  to 
each  other  with  hooks;  over  them  is  placed  a  cover,  and  thus  is  formed 
a  protection  more  complete  than  any  formed  of  other  materials,  and 
more  efficacious  against  the  frost.  These  cylinders  are  comparatively 
light,  easily  applied  or  removed,  and  exceedingly  warm,  for  scarcely  any 
frost  will  penetrate  them,  so  completely  do  they  prevent  the  escape  ot 
the  heat  which  arises  from  the  native  warmth  of  the  earth.  If  the 
ground  be  hard,  holes  may  be  made  for  the  supports  with  a  crow-bar  or 
the  point  of  a  pick,  but  in  most  cases  a  pointed  stake  of  any  sort  may 
be  used ;  and  when  the  covering  is  properly  placed,  so  as  to  be  close  to 
the  ground,  some  loose  earth  may  be  put  around  the  bottom  to  prevent 
any  air  from  getting  under  it.  The  earth  should  also  be  closed  around 
the  legs  by  ramming,  in  order  to  fasten  them  down.J 

An  experimenter  says  that  in  protecting  pits  and  frames,  the  covering, 
if  placed  on  the  glass,  absorbs  the  heat;  but  if  located  at  a  short  dis- 
tance above  the  glass,  it  radiates  the  heat,  and  keeps  the  external  air 
from  acting  on  the  frame  at  all.  Now,  nothing  can  be  more  obvious 
than  the  following  conclusions:  If  the  radiation  of  heat  from  cloth, 
which  touches  nothing,  will  keep  the  external  air  from  acting  on  the 
frames  at  all,  it  will  x>revent  the  external  air  from  acting  upon  anything 
else;  and  this  is  sufficient  to  satisfy  us  that  cloth  prepared  with  trans- 
parent varnishes,  and  used  instead  of  glass,  must  be  efficient  as  a  means 
of  protection ;  and  I  am  even  inclined  to  believe  that  its  advocates  are 
right  in  saying  that  it  is  more  effective  than  glass.  In  regard  to  the 
question  of  light,  as  we  are  always  shading  in  bright  weather,  so  for 

*  Annales  de  la  Socic*t6  d'Horticulture.    Paris,  1843,  vol.  xxxvi,  pp.  247-250. 
t  Annales  de  la  Soci6t6  d'Horticulture.    Paris,  1840,  vol.  xxvi,  pp.  8,  9. 
t  The  Gardenor  and PracticalFlorist.    London,  1843,  vol.  i,  pp.  285, 286. 
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many  purposes  the  cloth  must  be  better  than  glass,  because  it  requires 
no  additional  shading.  This  covering  confines  the  heat,  and  prevents 
the  operation- of  the  external  air,  so  that  if  the  frames  are  closed  when 
there  is  no  frost,  it  likewise  prevents  the  escape  of  the  heat,  and  keeps 
the  covered  subjects  at  the  same  temperature  which  prevailed  when  the 
frames  were  closed.* 

Mr.  R.  Thompson,  of  England,  describes  the  following  method  of  pro- 
tecting espaliers  in  unusually  severe  weather,  peaches  and  nectarines  be- 
ing in  bloom  at  the  time.  At  the  end  of  March  coping-boards  were  placed 
along  the  walls,  and  a  network  stretched  over  half  of  it,  while  straw 
screens  protected  the  other  half  at  night;  in  severe  nights  the  nets  were 
the  best  protection.  The  screens  consisted  of  one  length  of  straw  fixed 
on  twine,  and  stretched  between  training  rods  one  inch  square  and 
six  feet  long;  they  were  kept  in  place  by  fixing  the  tops  of  the  rods 
against  nails  in  the  wall,  the  lower-pointed  ends  being  inserted  in  the 
ground.  By  day  the  screens  were  rolled  and  laid  at  the  bottom  of  the 
wall.  The  blossoms  under  these  were  protected,  but  those  on  the  front 
of  shoots  above  them  were  destroyed.  Some  of  the  latter,  which  were 
on  the  side  of  the  shoots  close  to  the  wall,  derived  from  it  sufficient 
heat  to  keep  them  alive.  On  the  whole  a  fair  crop  was  saved.  On  pear 
walls  the  blossoms  were  abundant  and  mostly  expanded.  Coping-boards 
were  used,  in  addition  to  nets,  for  walls  with  an  eastern  aspect.  Elsewhere 
straw  screens  were  projected  from  the  tops  of  the  walls.  Under  these 
the  fruit  on  the  upper  branches,  near  the  straw,  was  saved,  but  that 
toward  the  bottoms  of  some  trees  was  much  injured.  The  crops  averaged 
fair.  A  glazed  peach  frame  was  covered  with  mats,  but  still  the  blos- 
soms were  mostly  destroyed. 

The  preceding  observations  show  that  straw  screens  will  protect  peach 
trees  in  blossom  from  the  effects  of  12°  of  frost;  coping-boards  will  suf- 
fice for  about  4°;  common  nets,  aided  by  coping-boards,  were  not  so 
efficient  as  straw  screens.  Sashes  placed  nearly  horizontal,  covered  with 
mats,  with  a  three-inch  opening  at  the  bottom  of  the  frame,  and  per- 
forated zinc-plates  in  front,  wefe  insufficient,  the  fruit  under  them  suffer- 
ing as  much  as  that  oh  an  open  wall  with  coping-boards  only.  Straw 
being  a  very  efficient  material,  probably  from  its  hollow  nature,  and  the 
quantity  of  air  it  contains,  and  also  being  a  slow  conductor  of  heat, 
should  be  manufactured  in  neat  screens,  so  as  to  preserve  its  tubular 

form.t 

The  following  is  Mr.  John  Harrison's  method  for  protecting  wall  fruit: 
A.  rod  is  placed  horizontally  under  the  coping  of  the  wall ;  another  is  fixed 
on  posts  three  feet  from  the  bottom  of  the  wall,  and  eighteen  inches 
from  the  ground,  and  the  two  are  connected  by  braces.  A  covering  is 
prepared  by  sewing  woolen  netting  on  its  upper  and  lower  edges  to 
coarse  calico,  and  this  is  attached  to  the  rods  by  tapes.  The  cost  of  the 
net  is  1*.  8d.  per  yard;  of  the  calico,  2d.  or  2£d.  per  yard,  and  each  yard, 
slit  down  the  middle  and  sewed  to  the  netting,  makes  the  covering  three 
yards  wide;  the  tape  and  poles  are  a  small  item,  and  the  entire  cost  in 
England,  including  making,  is  under  2.9.  per  yard. 

Harrison's  walls  are  brick,  eleven  feet  high,  with  a  stone  coping  of 
two  inches  projecting  on  each  side.  His  trees  are  unnailed  before  win- 
ter, and  fastened  loosely  to  the  wall  to  prevent  their  being  broken  by 
the  wind.  They  are  kept  thus  until  ready  to  burst  into  flower,  the  ob- 
ject being  to  retard  vegetation  as  much  as  possible.  They  are  dressed 
with  the  following  composition:  equal  parts  of  sulphur  vivum,  Scotch 

•The  Gardener  and  Practical  Florist.     London,  1844,  vol.  iii,  pp.  378,  379. 
t  Journal  of  the  Horticultural  Society.   London,  1852,  pp.  207,  208. 
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snuff,  and  unslaked  lime,  the  whole  sifted  fine ;  adding  a  half  quantity 
of  lampblack,  and  mixing  with  urine  and  soapsuds  to  the  consistency 
of  thick  paint.  Old  and  young  wood  are  dressed  with  this  compound, 
with  a  painter's  brush,  after  the  trees  are  pruned,  and  they  are  then 
nailed,  all  from  the  upper  side  of  the  leading  branches. 

Harrison's  walls  are  fined,  but  fire  is  used  only  to  ripen  the  fruit  in 
succession  if  required,  and,  in  a  very  wet  season,  to  ripen  the  wood  after 
the  fruit  has  been  gathered,  but  never  in  spring. 

The  advantages  of  this  netting  are  very  great.  Harrison's  walls  con- 
tain eight  peach  and  eight  nectarine  trees.  The  netting  is  fixed  and 
removed  in  two  or  three  hours ;  it  is  put  up  when  the  blossoms  can  no 
longer  be  retarded,  and  remains  until  the  end  of  May,  when  all  danger 
from  frostis  over.  The  gardener  can  readily  work  under  it.  There  are 
no  blistered  leaves,  and  the  first  shoots  always  ripen  their  wood,  insur- 
ing fruit  for  the  following  year.  In  1854  these  trees  ripened  over  one 
thousand  dozens  of  fruit,  and  the  yield  has  never  been  less  since  netting 
has  been  used.  The  fruit  was  thinned  early  in  June,  when  three  hundred 
dozens  nectarines  and  fifty-four  dozens  peaches  were  removed — ycrang 
fruit,  of  full  size— and  further  thinning  was  requisite  after  stoning* 

Etienno  Pro  suggests  the  following  process  for  sheltering  vines  in 
espalier,  and  even  in  vineyards,  from  spring  frosts :  Take  about  ten 
bushels  of  wood  ashes,  or  others,  to  forty  acres  of  vinelandj  let  them 
be  well  drie4  and  sifted,  and,  on  the  evening  before  a  frost  is  expected, 
strew  lightly  over  the  vines  and  the  ground-  The  ashes  thus  sprinkled 
on  the  earth  absorb  the  dampness,  ancf  also  cover  the  new  sprouts  and  pro- 
tect them  from  the  action  of  the  sun.  This  action  has  upon  the  young 
shoots  already  struck  by  the  frost  the  same  effect  as  fire  upon  members 
frozen  by  the  cold.  The  vine-bud,  or  the  young  sprout,  covered  with 
ashes,  is  not  injured  by  the  frost,  or  burned  by  the  sun  which  strikes  it 
afterward,  and  it  returns  without  suffering  to  its  primitive  state.  The 
operation  of  sprinkling  the  ashes  could  be  repeated  early  in  the  morn- 
ing, if  the  frost  were  persistent;  and  if  the  ashes  should  be  washed 
away  by  the  rain  they  should  be  renewed.  During  three  years  Pro 
employed  this  process  to  cover  eighteen  hundred"  meters  of  vines  in  the 
midst  of  the  fields;  they  met  with  no  damage,  while,  under  the  same 
circumstances,  those  of  his  neighbors  were  completely  frozen.t 

The  great  object,  says  UB.  M.,n  in  the  recovery  of  plants  from  the 
effects  of  the  frost,  is  to  remove  the  frozen  condition  as  gradually  as 
possible,  and  to  guard  them  against  sudden  exposure  to  heat,  and  from 
the  direct  influence  of  the  sun.  In  plant-houses  this  can  be  effected  by 
shading  the  roof,  and  by  syringing  the  plant  with  very  cold  water, 
taking  care,  at  the  same  time,  that  no  more  fire-heat  is  present  than  is 
sufficient  to  raise  the  temperature  of  the  house  a  very  few  degrees  above 
the  freezing  point.  This  last  observation  is  very  important.  For  oat- 
door  trees  and  plants,  when  frozen,  shading  is  perhaps  the  best  method 
within  our  power  to  adopt,  at  the  same  time  causing  the  thaw  to  take 
place  as  gradually  as  possible.  When  they  are  covered  with  snow  their 
condition  is  most  favorable;  but  with  tender  plants  it  would  be  well  to 
cover  the  snow  upon  them  with  straw,  or  mats,  so  that  the  sun  may  not 
act  directly  upon  it,  and  the  thawing  process  may  be  thereby  rendered 
more  gradual. 

Much  diversity  of  opinion  exists  among  practical  men  as  to  the 
advantage  of  protecting,  by  straw  or  other  covering,  tender  trees  and 


"Journal  of  the  Horticultural  Society,  1856,  pp.  205-207. 
t  Journal  de  la  Soci6t6  d'Hortieultiue  de  Pans,  1860,  vol. 
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shrubs  in  open  grounds.  Where  the  risk  is  slight  it  is  preferable  to 
incur  it  rather  than  to  use  covering  j  but  where  the  plant  is  unquestion- 
ably tender  there  is  no  alternative.  For  deciduous  plants,  straw  bound 
neatly  around  them  is  as  good  and  as  unobjectionable  as  any  method.  For 
evergreens  an  old  barrel  or  wooden  structure  is  best. 

When  out-door  coverings  are  used  they  should  not  be  removed  too 
early  in  the  spring,  because  the  plant  will  be  more  susceptible  to  changes 
of  temperature  than  if  it  had  been  wholly  exposed  to  the  action  of  the 
weather.* 

The  editor  of  the  Horticulturist  says:  "We  indorse  emphatically 
B.  M.7s  treatment,  because  we  have  tried  it  many  times  with  entire  suc- 
cess.77 In  regard  to  out-door  plants,  more  injury  is  sustained  from  too 
much  covering  than  from  severe  weather,  and  often  plants  are  covered 
which  do  not  require  protection.77 

Mr.  E.  Alesworth,  of  Peterboro,  New  York,  was  in  the  habit  of  using 
boxes,  casks,  pails,  pans,  and  cloths  to  protect  plants  in  frosty  nights. 
One  very  cold  night  he  covered  one  plant  with  a  basket;  in  the  morning 
nearly  every  other  plant  was  killed.  It  is  well  known  that  if,  on  the 
approach  of  a  frosty  night,  the  wind  still  continues  to  blow,  there  is  not 
frost  enough  to  do  much  injury ;  but  if  the  wind  goes  down  with  the 
sun,  and  is  succeeded  by  a  calm,  the  consequences  are  very  severe  to 
young  flowers  and  garden  plants.  Any  covering  only  upon  the  sides 
or  ends  will  create  a  draught  in  the  stillest  night  j  and  this  was  the  case 
with  the  basket.  Alesworth  has  ever  since  placed  boxes,  &c,  at  inter- 
vals, and  laid  boards  on  the  top  of  them,  leaving  both  sides  wide  open, 
and  he  never  loses  a  plant,  t 

Mr.  J.  Griffith  states  that  the  action  of  frost  in  lifting  fence-posts  from 
the  ground  may  be  prevented  by  casing  the  lower  ends  of  the  posts 
with  boards,  or,  far  better,  with  tile  of  the  right  size.  This  casing  will 
be  affected  by  repeated  freezing  and  thawing,  but  the  posts  will  remain 
unmoved.  $ 

IWFLTnESCE  OP  THE  COLOR  OP  WALLS  TOON  ESPALIERS. 

The  cultivators  of  trees  believe  that  the  coloring  of  walls  increases 
the  heat  received  by  espaliers,  or  wall-trees.  A  black  wall  gathers  more 
heat,  by  the  absorption  of  solar  rays,  than  one  painted  white,  which 
reflects  these  rays ;  a  black  wall  would  therefore  be  preferable  for  vines 
and  trees  bearing  fruits  with  stones,  which  require  a  tolerably  strong 
heat}  whereas,  a  white  wall  would  be  most  suitable  for  the  trees  which 
hear  fruits  with  seeds. 

The  principle  is  correct,  but  the  conclusion  is  erroneous,  for  the  real 
action  of  the  coloring  of  walls  upon  espaliers  is  not  yet  well  known.  If 
the  hand  be  placed  against  the  wall,  the  contact  differs  from  that  which 
the  tree  sustains  in  a  similar  position,  because  between  the  latter  there 
is  always  an  interval  of  some  centimeters  through  which  the  air  circu- 
lates freely.  A  white  wall  warms  less  than  a  black  one,  because  it 
reflects  readily  the  caloric  which  the  latter  absorbs.  Also,  the  stratum 
of  air  lying  nearest  a  white  wall,  receiving  the  same  quantity  of  direct 
rays,  in  addition  to  the  reflected  ones,  is  found  to  be  warmer  than  if  the 
wall  were  black.  It  is  precisely  in  this  stratum  of  air  lying  nearest 
the  wall  that  an  espalier  grows.  Accordingly,  the  white  color  of  a  wall 
should  increase  the  warmth  which  is  received  by  espaliers,  while  a  black 
hue  would  tend  to  diminish  it. 

^The  Horticultnriart.     New  York,  18(50,  vol.  v,  jp.  134. 
/Transactions  of  the  American  Institute  for  1864->G5,  p.  100. 
t  The  Prairio  Parmer,  Chicago,  1866,  vol.  xviii,  p.  365. 
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Daring  tbo  night  the  influence  of  the  coloring  of  walls  differs  from 
that  exerted  during  the  day ;  then,  especially  after  midnight,  an  equal 
temperature  prevails  before  walls  of  opposite  colors,  and  also  in  the 
stratum  of  air  which  circulates  upon  their  surfaces. 

In  sixty-one  observations  made  between  9  a.  m.  and  3  p.  m.,  Vintry  * 
found  the  thermometer  higher  before  a  white  than  before  a  black  screen. 
The  more  brilliant  the  sun  the  greater  was  this  difference.  The  range 
was  from  2°  to  3°,  and  reached  even  as  high  as  5°  Cent.  He  made  use  of 
bitumened  paper,  one  washed  over  with  lime  and  the  other  with  gas  tar. 

An  exception  to  this  rule  is  found  when  a  cold  wind  paralyzes  the  ac- 
tion of  the  reflected  rays  and  causes  an  accidental  coolness ;  in  this  case 
the  excess  of  caloric  accumulated  in  a  black  wall  might  exercise  some 
effect  upon  the  air  near  its  surface.  Following  this  hypothesis,  it  would 
seem  desirable  to  color  and  even  to  blacken  walls  for  trees  bearing 
seeded  fruits,  which  shun  a  temperature  too  elevated. 

If  the  facts  here  presented  are  correct,  it  is  possible  that  there  still 
exists  a  mass  of  circumstances  which  should  be  taken  into  consideration. 
Heat  and  light  do  not  produce  the  same  effect.  In  cloudy  weather  a 
black  wall  may  heat  a  great  deal;  is  it  the  same  with  a  white  one? 
What  action  attends  a  current  produced  along  garden  walls  struck  by 
the  sun,  which  arises  only  from  air  traversing  the  surface  of  the  ground  f 
The  nature  of  this  surface,  the  special  plants  which  cover  it,  and  its 
dampness  or  dryness,  may  also  exert  some  influence.  The  black  wall 
being  warmer  at  sunset  than  the  white,  communicates  during  a  part  of 
the  night  more  heat  to  plants  trained  against  it.  It  retards,  perhaps, 
the  moment  when  those  plants  become  colder  than  the  air,  and  when 
the  deposit  of  dew  affects  the  surface  of  the  leaves.  Is  this  result  fav- 
orable or  unfavorable?  Is  it  of  the  same  nature  during  spring,  sum- 
mer, and  autumn,  and  equally  favorable  in  every  season  1 

Able  horticulturists  assert  that  terrace  walls  which  closely  press  the 
ground  on  one  side,  are  less  favorable  support  for  espaliers  than  those 
which  are  exposed  to  the  air  on  both  sides.  A  French  writer  thinks  that, 
if  this  bo  true,  it  would  be  consistent  that  a  terrace  wall  presents 
one  surface  of  only  10°  or  12°  below  zero,  and  that  in  the  other,  receiving 
the  solar  rays,  the  heat  which  they  tend  to  produce  is  constantly  de- 
stroyed, or  at  least  greatly  diminished  by  the  relative  cold  of  the  first- 
named  surface.  We  may  not  compare  the  effect  of  a  good  wall,  permeated 
on  the  one  side  with  warmth  from  the  sun's  rays,  and  on  the  other  by 
an  air  with  a  temperature  of  25°  or  30°,  and  which  yields  this  heat  but 
slowly  during  the  night,  to  a  sheet  of  pasteboard,  as  Vintry  has  done  in 
his  observations,  for  the  latter,  as  soon  as  the  sun  clouds  or  sets,  continues 
to  receive  the  temperature  of  the  surrounding  air. 

By  covering  the  ground  with  charcoal-dust,  dark-colored  straw,  the 
remains  of  heath  or  faded  leaves,  the  maturity  of  certain  plants  is 
accelerated  fifteen  or  twenty  days,  a  result  which  is  surprising.  Wo 
observe  an  analogous  fact  when  we  place  on  the  snow  two  pieces  of 
cloth,  one  white  and  the  other  black;  the  former  does  not  produce, 
properly  speaking,  any  effect  on  the  snow,  even  in  a  fine  sunlight,  while 
the  latter  quickly  occasions  melting,  and  sinks  rapidly  below  the  surface. 
Is  not  this  effect  somewhat  similar  to  the  opposite  action  of  black  and 
white  walls  U 

Wells  J  made  experiments  sufficiently  decisive  in  this  regard.    During 

*  Journal  de  la  Socie'to*  d'Horticulture,  Paris,  1857,  vol.  iii,  pp.  480-483. 
t  Journal  de  la  Socidte*  d'Horticulturc.    Paris,  1857,  vol.  iii,  pp.  600-603. 
t  An  Essay  on  Dew.    London,  1818  and  1821 :  new  edition,  with  annotations  by  L.  P. 
Casella,  and  an  appendix  by  R.  Straclian,  London,  I860,  8vo. 
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a  serene  night  he  stretched  a  handkerchief  vertically  over  a  meadow, 
by  means  of  two  sticks,  and  observed  that  a  thermometer  placed  beneath 
it  on  the  grass,  and  exposed  to  the  wind,  marked  from  3°  to  5°  Cent. 
more  than  a  thermometer  placed  near  by  but  unprotected  by  the  hand- 
kerchief. This  experiment,  says  Arago,*  shows  that  the  walls  of  espaliers 
afford  to  the  plants,  and  distribute  to  them  at  night,  a  little  more  heat 
than  they  have  absorbed  during  the  day,  and  also  mechanically  arrest 
the  cold  winds,  acting  like  screens,  and  diminishing  the  great  loss  of 
caloric  which  the  plants  would  have  experienced  by  their  radiation,  if 
a  great  part  of  the  sky  had  not  been  hidden  from  them  by  the  walls. 

We  must  ascertain  by  practical  experiment  what  shape  and  composi- 
tion of  screens  are  most  suitable  for  protecting  wall  trees  and  other 
vegetation  from  frost.  Mr.  E.  Thompson  has  shown  that  different  kinds 
of  screens  will  protect,  to  a  certain  range  of  temperature  only,  some 
species  of  trees,  but  not  others.  For  example,  straw  screens  Kill  protect 
peach  trees  in  blossom  from  the  effects  of  12°  of  frost,  while  coping- 
boards  will  be  sufficient  for  about  4°.  We  must,  therefore,  combine  the 
circulation  of  air  and  the  conductibility  and  radiation  of  heat  with  the 
form  and  quality  of  different  screens. 

PHYSICAL  PROPERTIES  OF  DIFFERENT  ARABLE  SOILS. 

The  knowledge  of  the  physical  properties  of  soils  is  of  the  highest  im- 
portance in  agronomy  and  agriculture.  It  precedes  the  study  of  chemi- 
cal properties,  which  are  secondary  and  much  more  complicated.  They 
are  the  only  ones  that  the  first  agricultural  authors  have  given  as 
characteristic  signs  of  the  qualities  of  soil.  Virgil,  Varro,  Columella, 
and  other  philosophers  of  antiquity  mention  them.  The  science  being 
then  in  its  infancy,  these  first  essays  had  no  application  to  agriculture. 
And  still,  at  the  present  time,  agriculturists  judge  in  vain  of  the  quali- 
ties of  earths  by  their  color,  their  relative  moisture,  their  consistence, 
the  appearance  of  their  vegetation,  &c.  These  indications,  more  or  less 
vague,  not  reposing  on  any  scientific  basis,  have,  consequently,  very 
little  practical  value. 

The  study  of  the  physical  properties  of  soils  did  not  command  the 
attention  of  savants  until  1757,  when  they  commenced  the  chemical 
analysis  of  soil.  The  first  experiments  were  made  by  a  Bernois  savant, 
who  limited  his  examinations  to  the  weight  of  earth,  and  its  facility  for 
absorbing  water.  The  celebrated  German  agriculturist,  Thaer,  paid 
great  attention  to  the  physical  properties  in  his  "  Analyses  of  Earths  f 
but  he  did  not  submit  them  to  a  series  of  comparative  experiments. 

Christian  L.  Schubler,  appointed  in  1816  professor  of  physics  and 
chemistry,  applied  to  agriculture,  at  Hoffwyl,  asked  himself  where  was 
the  science  he  was  about  to  teach,  and  perceived  that  it  did  not  exist.  It 
was  then  that  he  studied  for  the  first  time  agriculture  as  a  physicist, 
and  sought  for  the  best  means  for  determining  and  comparing  the 
diverse  physical  properties  of  soils,  t  He  discovered  that  the  spe- 
cific weight  of  earth  was  always  in  relation  to  its  facility  for  retaining 
heat,  and  of  drying  promptly;  that  the  facility  for  rotaiuing  water  em- 

*  Annnaire  du  Bureau  des  Longitudes,  Paris,  1828.  Annales  do  1' Agriculture  Francaisc, 
Paris,  1827,  voL  xi,  p.  197. 

t  His  researches  appeared  first  in  the  newspapers  of  Hoffwyl ;  by  abstract  in  the 
Btbliotkequc  Britannique.  It  forms  the  second  section  of  agronomy  in  a  German  work  en- 
titled "  Principles  of  Agricultural  Chemistry,  in  more  direct  roferenco  to  the  Economy  of 
Agriculture  and  Forestry."  Second  edition,  revised  and  imx>rovod  by  Professor  Krutzsch. 
Tharaud,  in  Saxonv,  1838,  and  in  his  Gorman  translation  of  ChaptaTs  Agricultural 
Chemistry. 
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braces  that  of  absorbing  tbo  moisture  and  the  oxygen  of  the  air  with 
rapidity,  &c. 

Wo  havo  already  stated  that  tbo  physical  properties  of  arable  soils, 
and  the  physical  influences  of  the  atmosphere,  have  a  greater  direct 
action  upon  vegetation  than  those  properties  and  influences  purely 
chemical,  because  the  first  arc  anterior  to  and  serve  as  a  basis  for  the 
last.  We  proceed  to  corroborate  this  announcement  by  the  learned 
opinion  of  the  celebrated  chemist  and  agriculturist,  Boussingault,  which 
proves  how  far  this  question  is  still  in  its  infancy.    Ho  says : 

At  an  opocli  which  is  not  yet  very  distant,  it  was  believed  that  a  closo  conuectiou 
existed  between  the  composition  and  tho  quality  of  arablo  soil.  Numerous  aualyscs 
soon  modified  this  opinion  by  demonstrating  that  the  mineral  eleuionts  havo  not 
always  tho  importance  which  is  attributed  to  thorn.  Schiibler  tried  evou  to  prove 
that  tho  fertility  of  a  soil  depends  a  (prcat  deal  more  upon  its  physical  properties,  its 
aggregate  condition,  its  aptitude  for  imbibition,  &c,  than  on  its  chemical  constitution. 
That  which  characterizes  cultivable  soil,  whose  baso  consists  of  disaggregated  mineral 
substances,  is  tho  presence  of  organic  remains  more  or  less  modified,  such  as  humus  and 
compost.  Vegetable  earth,  properly  called,  results  from  this  association.  In  regard  to 
its  intimate  nature,  wo  fear  not  to  affirm  that,  in  spite  of  its  apparent  simplicity,  we 
have  still  a  very  imperfect  knowledge  of  it.  This  absorbing  faculty,  as  mysterious  as 
unexpected,  which  the  soil  exorcises  on  ammonia,  limo,  potash,  and  the  salts  of  different 
bases,  discovered  by  Thompson  and  Way,  is  a  palpable  proof  of  it.  Tho  chemical 
composition  and  tho  physical  properties  do  not  admit  of  pronouncing  upon  the  degree 
of  fertility  of  earth.    JDirect  observation  is  necessary.    It  is  imperative  to  cultivate  a 

Slant  in  the  soil,  and  ascertain  its  vigor  and  development.    The  analysis  will  bo  useful 
i  determining  tho  quantity  and  quality  of  assimilating  elements/ 

The  memoir  of  Schiibler  comprises  one  hundred  pages.  I  havo  made 
an  abstract  of  the  principal  parts  which  may  interest  farmers,  excluding 
all  the  tables  of  the  physical  properties  of  different  soils.  I  may  add 
that  tho  experiments  of  Schiibler  are  unique  up  to  the  present  time,  and 
still  preserve  their  scientific  value  on  that  account. 

Weight  of  the  soil. — In  determining  this,  a  particular  distinction  is  to 
be  made  between  tho  peculiar  specific  gravity  of  the  several  portions 
of  earth,  and  the  absolute  weight  of  a  determinate  volume,  as  of  a  cubic 
inch  or  foot  of  the  several  soils. 

1.  Sand,  either  in  its  wet  or  dry  state,  is  tho  heaviest  part  of  arable 
soil,  certain  fine  slaty  marls  approaching  tho  nearest  to  sand  in  this  re- 
spect. 

2.  Calcareous  and  siliceous  sands  differ  but  little  in  this  point,  calca- 
reous sand  being,  however,  the  heaviest  of  the  common  constituents  of 
arable  soil. 

3.  The  clays  are  lighter  the  more  clay  and  tho  less  sand  they  contain. 

4.  Lime  exhibits  great  difference  in  weight,  according  to  its  fineness 
and  mode  of  preparation.  In  slaked  lime  the  weight  is  remarkably  less? 
even  after  it  has  been  resaturated  with  carbonic  acid.  The  explanation 
of  this  seems  to  be  the  great  expansion  of  quicklime  on  its  combination 
with  water.  Dolomite  sand,  or  a  combination  of  lime  and  carbonate 
of  magnesia,  is  much  heavier  than  either  of  its  component  parts  in  a 
separate  state.  Its  specific  gravity  rises  to  2.82  and  2.83,  and  even  mag- 
nesian  stony  marls  often  possess  this  greater  weight. 

5.  Tho  carbonates  of  magnesia,  obtained  by  precipitation  from  solu- 
tions, are  the  least  weighty  of  the  usual  ingredients  of  soil.  In  arable 
soils  magnesia  is  usually  found  in  combination  with  lime  or  silica,  where 
its  form  is  coarser,  and  its  physical  properties  resemble  more  closely 
those  of  sand.  .  , 

(J.  Humus  has  the  least  specific  gravity,  and,  excepting  pure  artificial 
magnesia,  the  least  absolute  weight.  . 

*  Annales  des  Sciences  NatureUes,  1859,  vol.  xii,  \>.  354. 
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7.  Compound  arable  soils  are  generally  lighter  as  they  are  propor- 
tionally richer  in  humus.  This  fact  alone  does  not  positively  indicate 
the  fertility  of  a  soil,  since  the  humus  itself  differs  in  weight,  and  the 
other  pure  earths  exhibit  diversity  of  weight  according  to  their  fineness; 
consequently,  mixed  earths  may  acquire  very  different  average  weights. 
On  this  point  specific  gravity  furnishes  more  certain  evidence  than  abso 
lute  weight. 

8.  The  designations  of  light  and  heavy  soils,  as  usually  employed, 
refer  to  the  different  consistence  of  the  earths,  and  not  to  their  specific 
gravity  or  absolute  weight;  clay  soils,  wet  and  dry,  are  heavier  than 
sandy  soils. 

Weight  of  artificial  mixtures  of  earths. — When  different  earths  are  ar- 
tificially combined,  a  cubic  inch  of  the  compound  gives  a  greater  weight 
than  the  common  average  of  the  component  earths,  whether  mixed  in 
equal  portions,  according  to  weight  and  volume,  or  in  other  quantities. 

Power  of  soil  to  contain  watcr.-~By  this  term  we  understand  the  prop- 
erty of  earths  to  receive  and  retain  water  within  their  interstices, 
without  allowing  auy  to  escape.  It  is  of  the  greatest  importance  to 
vegetation,  for  on  it  depends  the  quantity  of  aqueous  nourishment  the 
•oil  can  receive  and  supply  to  the  roots  of  plants— an  essential  source 
of  vegetable  nutriment. 

1.  The  sands  are  most  deficient  in  this  power;  its  degree  varies,  ac- 
cording to  fineness  in  the  grain,  from  20  to  40  per  cent. ;  siliceous  sand 
bas  the  least  power  of  all. 

2.  Gypsum  powder  approaches  the  sands  in  this  respect,  and  has  even 
]e*s  power  of  containing  water  than  calcareous  sand. 

3.  Slaty  marl,  despite  its  proportion  of  clay,  exhibits%  very  little  of 
this  power,  and  renders  soil  both  warm  and  dry.  This  marl  is  fre- 
quently applied  to  the  improvement  of  vineyards  in  Germany. 

4.  In  carbonate  of  lime  this  water-holding  power  varies  according  to 
fineness  of  the  particles ;  a  distinction  is  important,  therefore,  between 
the  fine  lime  separated  by  decantation  and  the  earthy  lime  as  found  in 
the  form  of  sand  in  arable  lands. 

5.  Carbonate  of  magnesia  exists  in  a  coarse-grained  state,  combined 
with  lime  or  siliceous  earth,  in  arable  soils,  and  retains  water  only  in  a 
alight  degree. 

tf.  Humus,  with  its  largo  natural  proportion  of  half-decomposed  or- 
ganic remains,  as  wood,  leaves,  roots,  &c,  has  the  greatest  degree  of 
this  power.  One  hundred  parts  of  the  fine  earth  formed  by  decaying 
wood  in  old  trees  are  capable  of  absorbing  nearly  two  hundred  parts  of 
water ;  and  some  light  turf-earths  can  contain  from  three  hundred  to 
three  hundred  and  sixty  parts,  even  when  dried  artificially.  Where  we 
meet  with  the  power  of  retaining  more  than  ninety  parts  of  water,  we 
may  depend  upon  an  abundant  commixture  of  organic  matter. 

Firmness  and  consistency  of  soil. — These  two  qualities  are  of  great  im- 
portance in  regard  to  the  fertility  and  tho  manipulation  of  land :  the 
terms,  universal  in  husbandry,  of  light  and  heavy  soil?  rest  mainly  on 
these  properties,  and  they  therefore  deserve  investigation  in  regard  to 
both  dry  and  moist  conditions  of  the  earth. 

1.  If  we  compare  the  consistency  of  earths  with  their  weight,  wo  shall 
see  that  the  customary  terms  of  heavy  and  light  soil  are  founded  upon 
the  cohesion  of  soil  within  itself  and  its  adhesion  to  agricultural  imple- 
ments, and  they  therefore  indicate  its  working  properties  rather  than 
its  weight  The  comparative  ease  with  which  roots  penetrate  the  soil 
will  probably  accord  with  these  conditions. 

2.  The  consistency  and  firmness  of  soils  in  the  dry  and  wet  state  in- 
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crease  in  the  same  ratio.  Clay  lands,  either  wet  or  dry,  are  the  most 
difficult  to  work ;  sandy  soils,  and  those  containing  much  humus,  are 
the  most  easy. 

3.  The  firmness  and  consistency  of  a  soil  are  not  in  the  direct  degree 
of  its  power  of  containing  water;  thus,  fine  lime  and  magnesia  and 
humus  possess  but  little  consistency,  although  they  can  contain  much 
water.  We  cannot,  therefore,  infer  the  existence  of  the  one  property 
from  that  of  the  other. 

4.  Consistency  generally  exceeds  in  clayey  soils,  but  not  invariably. 
Fine,  slaty  marl,  notwithstanding  its  great  proportion  of  clay,  has  but 
slight  consistence.  The  finest  kind  of  pipe-clay  in  its  dry  state  is  only 
forty-two,  and  therefore  less  by  half  than  that  of  the  heavy,  gray  clay  of 
arable  soils. 

5.  Light,  sandy  soils  gain  cohesive  power  by  moisture ;  therefore,  a 
damp  climate,  with  a  large  average  quantity  of  rain,  will  be  found  most 
advantageous  to  sandy  districts.  Even  the  purest  sand,  which  in  its 
dry  state  loses  all  its  consistence  and  falls  into  a  shapeless  powder,  re- 
gains a  certain  degree  of  cohesiveness  on  again  being  wetted. 

6.  With  all  the  earths,  adhesion  to  wood  exceeds  that  to  iron ;  and  the 
apparent  contradiction  of  the  fact  that,  in  wet  weather  land  is  more 
easily  worked  with  wooden  than  with  iron  implements,  is  explained  not 
by  the  less  degree  of  adhesion  to  wood,  but  by  the  weight  of  the  iron 
implements  causing  them  to  sink  deeper  into  the  soil. 

Diminution  of  tlie  consistency  of  soil  by  tltc  penetration  of  frost — After 
the  thorough  freezing  of  soil  in  a  wet  state,  its  degree  of  consistence  is 
greatly  decreased.  This  is  especially  the  case  with  clays  and  soils  of 
great  firmness,  where  the  diminution  amounts  to  nearly  one-half;  with 
loamy  clay  the  reduction  reaches  from  sixty-nine  to  forty-five,  and  with 
ordinary  arable  soil  from  thirty-three  to  twenty.  Completely  dry  earths 
suffer  no  change  from  the  action  of  frost.  This  is  because  the  crystalli- 
zation of  the  water  in  the  interstices  of  the  soil  by  freezing  forces  the 
several  particles  of  earth  from  their  position,  and  thus  renders  the 
points  of  contact  fewer.  The  beneficial  influence  of  breaking  up  the 
sou  before  winter  sets  in,  to  allow  the  frost  to  penetrate  more  readily, 
depends  upon  this  diminution  of  consistency.  If  the  soil  is  worked  in 
too  wet  a  state  in  early  spring  the  beneficial  results  are  lost  by  again 
bringing  the  earthy  particles  into  close  contact.  The  throwing  out  of 
plants  in  changeable  winters  is  caused  by  the  alternate  freezing  and 
thawing  of  the  ground,  and  the  accompanying  displacement  of  earthy 
particles  forcing  the  roots  of  smaller  plants  out  of  the  earth,  but  not 
displacing  the  larger  ones. 

Capability  of  soils  to  become  speedily  dry. — It  is  a  question  of  consider- 
able importance  in  vegetation  whether  a  soil  gives  up  its  acquired 
moisture  again  to  the  air  quickly,  or  retains  possession  of  it  for  a  long 
time  in  its  force. 

1.  The  terms  of  a  hot  or  cold,  a  dry  or  wet,  soil  rest  chiefly  on  this 
capacity.  Sand,  gypsuin,  and  slaty  marl  dry  most  quickly,  and  are 
consequently  called  hot  soils. 

2.  Carbonate  of  lime  varies  in  this  respect  according  to  the  different 
forms  in  which  it  occurs.  Calcareous  sand  dries  quickly,  and  fine  car- 
bonate of  lime  slowly.  The  latter  has,  besides  its  chemical  action  on 
humus,  the  advantage  of  loosening  the  soil  after  it  is  dried. 

'3.  This  property  of  the  earths,  to  require  a  longer  or  shorter  time  to 
become  dry,  might  seem  to  stand  in  the  same  relation  as  their  power  of 
containing  water,  and;  with  thin  layers,  this  is  nearly  always  the  case; 
but  with  layers  some  inches  in  depth  the  proportion  deviates  consider- 
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ably;  the  deeper  layers,  in  this  case,  drying  more  slowly,  according  to 
their  degree  of  consistency,  and  to  their  greater  or  less  contraction  on 
drying.    Dry  soils,  with  a  large  proportion  of  clay,  exhibit  this  variation 
*in  an  especially  striking  manner. 

Diminution  of  bulk  on  drying. — Most  soils  contract  on  drying,  and 
cracks  and  fissures  ensUe,  which  have  an  injurious  effect  on  vegetation, 
as  the  finer  roots,  which  frequently  supply  the  bulk  of  nourishment,  are 
either  bared  or  torn  asunder. 

1.  Gypsum  diminishes  its  volume  in  an  inconsiderable  degree. 

2.  Fine  carbonate  of  lime  loses  but  little  bulk,  while  clay  exceeds  it, 
and  humus  exhibits  a  remarkable  degree  of  contraction. 

3.  The  addition  of  sand,  or  carbonate  of  lime  to  clay,  diminishes  this 
property  of  contraction. 

4.  Many  kinds  of  marl  fall  into  small  pieces  on  drying,  because  of  the 
great  difference  which  clay  and  lime,  the  elements  of  marl,  experience 
in  their  diminution  of  bulk  on  drying,  after  having  been  moistened, 
these  individual  parts  changing  their  volume  in  different  degrees,  and 
thus  causing  a  more  easy  disintegration. 

5.  Humus  experiences,  on  drying,  the  greatest  diminution  .of  bulk, 
contracting  at  least  one-fifth,  and  expanding  again  under  the  action  of 
moisture.  This  is  why  the  upper  surface  of  the  earth,  in  damp,  turf 
bottoms,  containing  much  humus,  frequently  rises  or  sinks  several  inches, 
according  as  the  soil  is  penetrated  with  more  or  less  water.  The  eleva- 
tion of  these  soils  is  more  remarkable  during  a  sharp  frost,  after  wet 
weather,  the  freezing,  by  its  expansion,  still  further  increasing  the  vol- 
ume of  the  particles  of  water  within  the  turf.  Hence,  too,  the  reason 
why  these  turf  bottoms  have,  in  their  wet  state,  a  remarkable  elasticity 
if  heavily  trodden  upon. 

Property  of  the  eartlus  to  absorb  moisture  from  tlw  atmosphere. — Most  of 
the  earths  which  are  commonly  found  in  soils  have  the  property,  in  their 
dry  state,  of  absorbing  moisture  from  the  atmosphere,  and  this  influ- 
ences, considerably,  their  different  degrees  of  fertility. 

1.  All  soils,  excepting  siliceous  sand,  thus  absorb  moisture.  Slaty 
marl,  similar  to  the  sands  in  some  conditions,  surpasses  them  in  this 
respect;  clay  soils,  especially  those  containing  humus,  absorb  most 
freely. 

2.  Humus,  although  possessing  the  greatest  power  of  absorption,  ex- 
hibits degrees  of  difference  according  to  its  kinds;  purely  vegetable 
humic  acid  absorbs  moisture  more  freely  than  that  obtained  from  animal 
manure. 

3.  The  degree  of  absorption  lessens  as  soils  become  saturated  with 
moisture,  which  generally  occurs  in  a  few  days.  A  portion  of  the  ab- 
sorbed moisture  becomes  vaporized  by  the  action  of  sunlight,  and  thus 
is  performed  a  natural  operation  which  exerts  a  very  beneficial  effect  • 
upon  vegetation.  The  earths  absorb,  at  night,  moisture  which  they  par- 
tially give  off  during  the  day. 

4.  While  fertile  arable  soils  absorb  moisture  freely,  this  is  not  an  in- 
fallible test  of  their  properties,  and  the  test  requires  much  modification 
in  its  application. 

Property  ofeartlis  to  absorb  oxygen  gas  from  the  atmosphere. — Alexander 
Von  Humboldt,  many  years  ago,  pointed  out  this  property  of  the  earths, 
and  experiment  confirms  it,  always  providing  that  the  earths  are  in  a 
moist  condition. 

"L  All  the  earths  lose  this  property  upon  drying,  and  regain  it  as  soon 
as  they  are  moistened. 

2.  Humus  exhibits  it  in  the  greatest  degree ;  the  clays  approach  near- 

10  A 
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est  to  it,  and  the  sands  absorb  least.  Fertile  earths  absorb  more  than 
those  poorer  in  humus  and  clay.  The  included  air,  standing  over  them, 
at  last  becomes  so  void  of  oxygen,  that  lights  are  extinguished,  and  ani- 
mals die  in  it. 

3.  The  methods  of  absorption  differ;  humus  combines  partly  with  tho 
oxygen,  chemically;  the  inorganic  earths  absorb  the  gas -without  inti- 
mate combination. 

i.  When  earths  are  frozen  or  covered  with  an  icy  surface,  absorption 
of  oxygen  ceases;  and  the  action  increases  with  the  warmth  of  temper- 
ature, varying  from  59°  to  G5g°  F.  Many  phenomena  prove  that  oxygen 
is  an  important  agent  in  vegetable  as  well  as  in  animal  economy.  It  is 
particularly  necessary  to  the  germination  of  seeds  and  the  growth  of 
plants.  By  turning  up  the  soil  in  any  manner  fresh  layers  are  brought 
into  contact  with  and  fertilized  by  the  oxygen,  and  as  a  moist  condition 
of  soil  favors  this  absorption,  it  should  be  preserved. 

Power  of  the  eartlis  to  retain  heat — The  earths  have  the  power  of  re- 
taining the  warmth  which  they  accumulate  from  the  atmosphere  and  the 
heat  of  tho  sun,  and  of  giving  it  out  to  surrounding  bodies.  It  is  different 
from  specific  heat,  and  its  degree  depends  upon  the  capacity  of  the  body 
for  conducting  heat, 

1.  The  sands  possess  this  power  to  the  greatest  extent:  hence  the 
heat  and  dryness  of  sandy  districts  in  summer.  Their  slight  water- 
containing  power,  in  consequence  of  which  little  warmth  is  lost  by  evap- 
oration, increases  this  condition. 

2.  Slaty  marl  stands  next  to  sand  in  this  capacity;  and  this,  joined  to 
its  greater  power  of  retaining  water,  contributes  largely  to  its  fertility. 

3.  Humus  has  the  least  power  of  retaining  heat,  and  turf  soils  abound- 
ing in  humus  warm  but  slowly,  because  they  contain  water,  only  a  small 
portion  of  which  they  lose  rapidly  by  evaporation. 

4.  Magnesia,  combined  with  sands  and  slaty  marls,  largely  possesses 
this  heat-retaining  power. 

5.  The  greater  the  mass  of  an  earth  the  more  extensive  will  be  its 
power  of  retaining  heat.  We  may?  therefore,  from  the  absolute  weight 
of  an  earth  conclude  tolerably  well  in  regard  to  the  extent  of  its  power. 

Warming  of  soils  by  the  sun. — Tho  various  earths  acquire  heat  from  the 
sun  in  different  proportions,  and  this  property  may  exert  a  sensible 
influence  on  vegetation.  Land  consisting  of  light-colored  clay  warms 
less  quickly  and  powerfully  in  the  sunlight  than  a  dark,  dry  soil;  black 
garden-mold,  rich  in  humus,  becomes  much  warmer  than  meager  lime- 
stone or  clay  soils.  Very  different  external  circumstances  may  affect 
the  warming  of  the  soils,  and  may  be  classed  as  follows :  1st,  the  different 
colors  of  the  surface  earths;  2d,  the  different  degrees  of  dampness  present 
.  during  the  exposure  of  the  earths  to  the  sun's  influence;  3d.  the  compo- 
nent materials  of  the  earths;  4th,  the  different  angles  at  which  the  sun's 
rays  fall  upon  the  soil. 

1.  The  influence  of  tho  color  of  soils  on  the  quantity  of  heat  received 
by  them  may  be  tested  as  follows:  Place  thermometers  in  the  several 
soils,  covering  their  bulbs  an  eighth  of  an  inch  high  with  earth;  sprinkle 
the  surfaces,  by  means  of  a  fine-lawn  sieve,  with  lampblack  for  a  black 
color,  and  magnesia  for  a  white,  leaving  one  soil  of  its  natural  color. 
Iu  August,  with  a  temperature  in  the  shade  of  77°  F.,  the  increase  with 
tho  black  color  was  found  by  Professor  Schilbler,  of  the  University  of 
TUbingen,  to  be  from  77°  to  1233°  F.:  the  white  from  77°  to  110°  F.; 
and  the  natural  color  from  77°  to  112J°  F.  Thus,  the  increase  of  tem- 
perature with  tho  black-colored  earth  was  46 J° ;  with  the  white,  33° ; 
and  with  the  natural,  35£°.    Other  colored  earths  exhibit  corresponding 
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differences  of  degree  in  temperature.  When  exposed  for  hours  to  the 
son  they  never  attain  the  same  degree  of  heat — the  black  earths  acquir- 
ing the  greatest  heat  and  the  lighter  ones  remaining  cooler. 

2.  If  we  expose  earths  of  the  same  kind  in  a  dry  and  a  wet  state  to 
the  sun,  the  wet  earth  never  attains  an  equal  degree  of  heat  with  the 
dry.  The  depression  of  temperature  arising  from  evaporation  amounts 
to  111°  to  13£°  F.  As  long  as  the  earths  remain  saturated  with  water 
they  show  little  difference  in  their  heat-acquiring  powers,  as  they  give 
off  to  the  air,  in  this  condition,  nearly  equal  quantities  of  vapor  in  the 
same  length  of  time;  as  they  gradually  dry,  the  difference  in  temperature 
increases.  Light-colored  earths,  with  great  water-containing  powers, 
acquire  heat  slowly,  while  dark-colored  sand  and  slates,  containing  less 
moisture,  become  heated  more  quickly  and  powerfully. 

3.  The  different  ingredients  which  enter  into  the  composition  of  soils 
have,  in  themselves,  for  less  influence  on  the  capacity  of  soils  to  become 
warmed  by  the  sun  than  their  color  and  dryness.  If  we  impart,  artifi- 
cially, to  earths  the  same  color  and  expose  them  in  a  similarly  dry  con- 
dition to  the  sun,  the  differences  in  temperature  will  be  inconsiderable ; 
so  that  the  various  capacities  of  earths,  in  their  natural  state,  for  re- 
ceiving heat  from  the  sun,  depend  particularly  upon  their  color  and  dry- 
ness. 

4.  The  inclination  of  the  ground  toward  the  sun  has  a  very  consider- 
able influence  on  the  degree  of  heat  which  the  soil  receives  from  its 
rays,  and  the  greater  warmth  is  produced  as  the  incidence  of  the  ray 
approaches  more  nearly  to  a  right  angle,  or  90°,  with  the  surface.  If 
the  actual  increase  of  the  temperature  in  the  sun  over  that  in  the  shade 
be  between  45°  and  63°,  as  is  often  the  case  on  clear  summer  days,  this 
increase  would  be  only  half  as  great  if  the  same  light  spread  itself,  in  a 
more  slanting  direction,  over  a  surface  twice  as  extended.  This  is  the 
reason  why  heat  so  frequently  increases  on  the  slopes  of  mountains  and 
rocks  which  have  an  inclination  toward  the  south.  When  the  sun  is  at 
an  elevation  of  60°  above  the  horizon,  as  is  more  or  less  the  case  toward 
noon  in  the  middle  of  summer,  the  sun's  rays  fall  on  the  slopes  of 
mountains  which  are  raised  to  an  inclination  or  30°  to  the  horizon,  at  a 
right  angle;  but  even  in  the  later  months  of  summer  the  sun's  rays 
frequently  fall  on  them  under  a  right  angle  in  cases  where  the  slopes 
are  yet  steeper.  Such  declivities,  particularly  in  the  geographical  lati- 
tude of  Germany,  are  therefore  peculiarly  suited  to  the  cultivation  of 
plants  which  require  a  high  temperature,  such  as  the  vine.f  By  an 
accurate  comparison  of  the  power  of  the  sun's  rays  to  warm  the  soil, 
wifli  reference  to  the  different  seasons,  we  shall  perceive  more  distinctly 
the  influence  of  the  different  inclinations  of  the  ground  toward  the  sun. 

Capacity  of  soils  to  develop  heat  within  themselves  on  being  moistened. — 
Powdery  substances  in  general,  and  consequently  the  earths,  possess  the 
property  of  developing  warmth  when  moistened  while  in  a  dry  state ; 
bnt  in  nature  they  are  scarcely  ever  found  in  this  perfectly  dry  condi- 
tion- The  rain  falling  in  warm  seasons  is  many  degrees  colder  than  the 
lower  stratum  of  the  atmosphere  and  the  upper  surface  of  the  earth, 
which  it  immediately  moistens;  so  that  the  earth  in  hot  weather  becomes 
rather  cooler  than  otherwise  by  the  rain.  When  the  earth  has  previously 
been  very  dry,  the  cooling  of  it  by  the  rain  can  only  be  reduced  about 
one  degree  of  Fahrenheit,  and  this  would  have  little  effect  on  vegetation, 
and  in  the  colder  seasons,  when  the  earth  is  already  damp,  so  slight  a 
development  must  be  inappreciable. 

Galvanic  and  electrical  relations  of  the  earths.— -The  pure  earths,  as 
sand,  lime,  magnesia,  and  gypsum,  in  their  dry  state,  are  non-conductors; 
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the  clays  are  imperfect  conductors;  and  the  clayey  earths  are  weak?  im- 
perfect conductors.  The  presence  of  the  moisture  and  of  oxide  of  iron, 
found  in  all  the  clays,  appears  to  be  the  base  of  this  phenomenon. 

Influence  of  tlie  simple  earths  on  the  germination  of  seeds. — The  devel- 
opment of  the  germ  depends  upon  the  looseness,  moisture,  and  tempera- 
ture of  the  soil,  as  well  as  upon  its  warmth  and  consistence. 

1.  In  moist  siliceous  and  calcareous  sand  the  grains  germinate  in  sum- 
mer in  a  few  days,  and  develop  well,  but  suffer  as  hot  weather  approaches, 

2.  In  gypsum  powder  they  develop  indifferently. 

3.  In  sandy  clay  no  proper  development  takes  place. 

4.  This  is  also  the  case  in  loamy  and  stiff  clay. 

5.  In  pure  clay  no  change  whatever  occurs,  but  the  grains  develop 
well  when  transferred  to  proper  soil. 

6.  In  pure  carbonate  of  lime,  carbonate  of  magnesia,  and  slaty  marl,  as 
well  as  in  pure  humus,  garden-mold,  and  arable  soil,  the  seed  germinate 
well — the  young  plants  in  warm  weather  developing  themselves  most 
beautifully  in  the  humus,  and  in  the  carbonate  of  magnesia,  in  conse- 
quence, probably,  of  the  greater  power  of  containing  water  which  these 
earths  possess. 

Soil  as  adapted  to  climate. — In  such  warm  countries  as  have  also  a 
small  mean  quantity  of  rain,  those  kinds  of  soil  which  have  a  great 
power  of  containing  water  will,  if  other  circumstances  are  the  same,  be 
the  best  5  while  those  soils  which  have,  on  the  contrary,  a  small  power 
of  containing  water  will  be  found  better  suited  for  countries  with  a 
greater  amount  of  rain.  Those  very  soils,  therefore,  may  be  fertile  for 
one  country  which  become  no  longer  so  for  another,  under  a  change  of 
external  circumstances;  the  usual  alternation  of  dry  and  wet  years 
being  on  the  same  principle,  more  favorable  to  the  one  or  to  the  other 
country,  according  as  their  predominating  soils  respectively  possess  a 
greater  or  less  degree  of  this  power  of  containing  water. 

Oeneral  remarks  on  the  foregoing. — In  the  examination  of  soils,  the 
determination  of  their  power  of  containing  water,  and  of  their  weight, 
consistency,  and  color,  in  connection  with  their  chemical  analysis,  will, 
in  the  majority  of  cases,  be  sufficient  to  enable  us  to  conclude,  with  great 
probability,  as  to  their  remaining  physical  properties.  Tlie  more  an 
earth  weighs,  the  greater  also  in  general  is  its  power  of  retaining  heat ; 
the  darker  its  color,  and  at  the  same  time  the  smaller  its  power  of  re- 
taining water,  the  more  quickly  and  strongly  will  it  be  heated  by  the 
sun's  rays ;  the  greater  its  power  of  containing  water,  the  more  has  it 
in  general  the  power  also  of  absorbing  moisture  from  the  atmosphere 
when  it  is  in  a  dry  state,  and  oxygen  when  it  is  in  a  damp  state,  and  the 
slower  it  usually  is  to  oecome  dry,  especially  when  it  is  endued  at  the 
same  time  with  a  high  degree  of  consistency.  Lastly,  the  greater  the 
power  of  containing  water,  and  at  the  same  time,  the  consistency  of  a 
soil,  the  colder  and  wetter  of  course  that  soil  will  be,  as  well  as  the  stiffer 
to  work,  either  in  a  wet  or  dry  state,  and  the  more  judicious  therefore 
will  it  be  to  break  it  up  before  the  setting  in  of  the  frost,  in  order  that 
its  consistency  may  be  improved  by  the  due  penetration  of  the  frost 
during  the  winter  5  and  for  the  cultivation  of  many  plants,  the  more 
requisite  will  it  be  found  for  the  permanent  improvement  of  such  a  soil, 
to  counteract  its  too  great  consistency  and  power  of  containing  water 
by  mixing  it  with  looser  earths,  as  lime,  marl,  and  sand. 

In  this  and  the  preceding  report,  the  French  thermometrical  centigrade 
scale  has  been  used  frequently.  To  convert  this  into  the  Fahrenheit 
scale,  we  must  remember  that  5  centigrade  degrees  are  equal  to  9° 
Fahrenheit ;  so  each  centigrade  degree  amounts  to  1.8°  of  Fahrenheit. 
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It  most  be  remembered  also  that  the  zero  or  freezing  point  of  the  cen- 
tigrade corresponds  to  32°  Fahrenheit. 

ANDRE  POEY 
Hon.  Horace  Capron, 

Commissioner. 


THE  AMEEICAN  POMOLOGICAL  SOCIETY 

A  REPORT  OF  ITS  HISTORY  AND  PROGRESS. 

4 

Sir  :  In  conformity  with  your  request,  I  submit  a  brief  sketch  of  the 
American  Pomological  Society,  its  history,  its  progress,  and  its  work. 
The  convention  which  laid  the  foundation  of  this  society  first  assembled 
in  the  city  of  New  York,  pursuant  jto  a  call  signed  in  behalf  of  the  horti- 
cuUural  societies  of  Massachusetts,  Pennsylvania,  New  Jersey,  and  New 
Haven,  and  the  American  Institute,  on  the  10th  of  October,  1848.  The 
objects  of  this  convention  were  stated  in  the  circular  by  which  it  was 
called,  as  follows : 

To  compare  fruits  from  various  sources  and  localities  with  a  view  of  arriving  at 
correct  conclusions  as  to  their  merits,  and  to  settlo  doubtful  points  respecting  them  \ 
to  assist  in  determining  the  synonyms  by  which  the  same  fruit  is  known  in  different 
parts  of  the  country ;  to  compare  opinions  respecting  the  value  of  the  numerous  vari- 
eties already  in  cultivation,  and  to  endeavor  to  abridge,  by  general  consent,  the  long 
catalogue  of  indifferent  or  worthless  sorts  at  the  present  tune  propagated  by  nursery- 
men and  fruit-growers;  to  elicit  and  disseminate  pomological  information,  and  to  main- 
tain a  cordial  spirit  of  intercourse  among  horticulturists. 

Nearly  all  the  leading  fruit-growers  and  pomologists  of  the  country 
were  present,  among  whom  may  be  named  the  late  A.  J.  Downing,  Wil- 
liam B.  Prince,  William  Reid,  and  Dr.  R.  T.  Underhill,  of  New  York ; 
Dr.  W.  D.  Brinckle,  of  Pennsylvania:  Samuel  Walker,  B.  V.  French, 
and  H.  H.  Crapo,  of  Massachusetts ;  Dr.  A.  S.  Munson,  of  Connecticut ; 
A-  H.  Ernst,  of  Ohio ;  Thomas  Hancock,  of  New  Jersey  j  L.  0.  Eaton, 
of  Rhode  Island ;  Joshua  Pierce,  of  Washington,  D.  0. ;  and  Dr.  J.  W. 
Thompson,  of  Delaware ;  and  of  those  who  still  live,  John  J.  Thomas, 
P.  Barry,  Charles  Downing,  S.  B.  Parsons,  and  George  EUwanger,  of 
New  York ;  Lawrence  Young,  of  Kentucky ;  Charles  M.  Hovey  and 
Robert  Manning,  of  Massachusetts;  Edward  Tatnall,  of  Delaware; 
Robert  Buist  and  Thomas  P.  James,  of  Pennsylvania ;  and  F.  R.  Elliott, 
of  Ohio. 

The  convention  was  called  to  order  by  General  Tallmadge,  president 
of  the  American  Institute,  and  its  presiding  officer  was  the  present  in- 
cumbent of  the  chair,  with  a  vice-president  from  every  State  represented. 
The  secretaries  were  S.  B.  Parsons,  of  New  York ;  George  Deacon,  of 
New  Jersey ;  and  P.  Barry,  of  New  York. 

This  convention  adopted  the  title  of  u  The  American  Congress  of 
Fruit-Growers."  Its  first  work  was  the  appointment  of  a  special  fruit 
eommittee?  of  which  the  late  A.  J.  Downing  was  chairman,  to  report  a 
list  of  fruits  worthy  of  general  cultivation.  After  a  session  of  three 
days  spent  in  the  discussion  of  this  list — which  resulted  in  its  adoption, 
with  very  few  changes — and  in  interesting  discussions  of  other  varieties, 
the  congress  adjourned  to  meet  in  the  city  of  New  York,  on  the  first 
Tuesday  of  October,  1849. 

A  similar  meeting  was  held  about  the  same  time  at  Buffalo,  New  York, 
under  the  auspices  of  the  New  .York  State  Agricultural  Society,  which 
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took  the  title  of  the  North  American  Pomological  Convention,  and 
which,  at  the  meeting  in  New  York,  October,  1840,  was  united  with  the 
American  Congress  of  Fruit-Growers,  under  tlje  name  of  the  American 
Pomological  Congress. 

The  next  meeting  of  the  congress  was  at  Cincinnati,  in  1850.  The 
president,  however,  owing  to  a  death  in  his  family,  was  unable  to  be 
present,  and  Dr.  W.  D.  Brinckl6  was  chosen  president.  Since  this  meet- 
ing the  sessions  have  been  held  biennially,  the  next  being  at  Philadel- 
phia, in  1852,  when,  Dr.  Brinckl6  having  declined  a  re-election,  the  former 
presiding  officer  was  again  called  to  the  chair,  which  he  has  occupied 
ever  since.  At  this  session  the  death  of  Mr.  Downing,  which  occurred 
a  short  time  previously,  was  announced  in  a  eulogy  delivered  by  the 
president,  at  the  invitation  of  the  horticultural  societies  of  Pennsylvania 
and  Massachusetts.  A  constitution  and  by-laws  were  also  adopted,  and 
the  name  was  changed  to  the  "American  Pomological  Society."  The 
session  of  1854  was  at  Boston;  1856  at  Bochester;  1858  at  New  York, 
when  a  large  number  of  varieties  of  fruits  was  added  to  the  rejected 
list,  making,  with  seventy-two  pears  discarded  in  1854,  and  a  few  at 
other  sessions,  six  hundred  and  twenty-five  varieties  of  fruits  rejected. 
The  session  of  1860  was  at  Philadelphia;  1862  at  Boston,  when  the 
present  plan  of  the  society's  catalogue  was  adopted,  and  1864  at  Boch- 
ester. The  session  of  1867  was  held  at  St.  Louis,  being  the  first  meeting 
west  of  the  Mississippi  River  5  that  of  1869  at  Philadelphia,  when  for 
the  first  time  specimens  of  fruit  from  California  were  shown,  as  well  as 
fine  exhibitions  from  Kansas  and  other  new  States,  and  that  for  1871  is 
appointed  at  Richmond,  Virginia,  on  the  6th,  7th,  and  8th  of  September, 
when,  it  is  anticipated,  the  whole  country,  South  and  North,  will  be  more 
fully  represented,  both  by  men  and  fruits,  than  ever  before. 

The  progress  made  by  this  society  is  forcibly  shown  by  the  feet  that, 
while  our  select  list  of  twelve  pears  in  1848  had,  only  eight  years  later, 
increased  to  ninety -four,  the  standard  of  excellence  has  not  been  lowered, 
but  raised.  Twenty-five  years  ago,  every  new  fruit  of  good  quality  was 
at  once  recommended  for  more  or  less  extensive  cultivation.  If  a  good 
bearer,  it  was  so  much  the  better ;  if  a  hardy  and  vigorous  tree,  better 
still ;  but  quality  was  all  that  was  deemed  indispensable ;  while  to-day 
a  fruit  must  combine,  in  a  good  degree,  all  these  and  many  other  points, 
or  it  will  not  stand  the  test  of  this  society ;  and  even  some  of  those 
then  thought  most  desirable  are  now  on  the  rejected  list.  We  hear  no 
more  of  varieties  which,  though  not  of  sufficient  excellence  for  extensive 
cultivation,  are  yet  so  good  that  a  single  tree  should  be  in  every  large 
collection;  a  sort  worthy  of  no  more  extensive  cultivation  is  now 
deemed  not  worth  growing  at  all. 

The  American, Pomological  Society  has  brought  together,  from  more 
than  thirty  States  and  provinces,  the  most  intelligent,  experienced,  sa- 
gacious, and  skillful  cultivators,  who  have  taught  each  other  and  made 
the  knowledge  of  one  the  property  of  all.  Its  example  has  led  to  the 
formation  of  similar  associations  in  England,  France,  and  Belgium,  and 
of  local  associations  in  our  own  country. 

Its  published  proceedings,  embracing  reports  of  discussions,  reports  of 
committees,  catalogues,  and  papers  on  various  pomological  subjects,  em- 
body, in  a  condensed  form,  a  mass  of  information  on  this  science — the 
best  thoughts  of  the  best  cultivators  throughout  our  land — possessed  by 
no  other  nation  on  earth.  Instead  of  the  fifty-four  varieties  recom- 
mended in  1848,  its  catalogue  now  contains  the  names  of  five  hundred 
and  eighty  fruits,  viz :  one  hundred  and  seventy-six  apples,  one  hundred 
and  seventeen  pears,  thirty-nine  cherries,  fifty-one  peaches,  six  nee- 
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tarines,  twelve  apricots,  thirty-six  plums,  four  quinces,  thirty-seven 
native  grapes,  twenty-two  foreign  grapes,  twenty  currants,  thirteen 
gooseberries,  eighteen  raspberries,  four  blackberries,  and  twenty-live 
strawberries!  The  list  of  one  hundred  and  twenty-six  varieties  rejected 
in  1849  has  grown  to  six  hundred  and  twenty-five,  viz :  one  hundred 
and  twenty-six  apples,  three  hundred  and  fifty-one  pears,  five  apricots, 
thirty-two  cherries,  two  grapes,  thirty-one  plums,  three  raspberries,  and 
seventy-five  strawberries ;  making  a  total  of  one  thousand  two  hundred 
and  five  varieties  of  fruit  on  which  the  society  has  set  the  stamp  of  its 
approval  or  rejection. 

While  the  results  achieved  by  other  societies  are  of  undoubted  local 
value,  the  work  of  this  national  society  is  a  common  possession  to  every 
inhabitant  of  our  wide  land.  Perhaps  the  most  important  and  valuable 
work  it  has  accomplished,  is  its  catalogue  of  fruits  adapted  to  the  various 
sections  of  our  country.  Into  this  is  condensed  the  substance  of  all  its 
proceedings  and  the  various  State  reports.  This  list  is  in  a  progressive 
state,  and  with  every  revision  it  may  be  expected  to  approximate  more 
nearly  to  perfection* 

The  number  of  delegates  attending  the  first  meetings  at  New  York 
was  107,  while  our  present  list  of  members  counts  311,  from  almost  every 
State  and  Territory.  The  cultivation  of  fruits  has  so  greatly  increased 
since  the  formation  of  this  society  that  it  is  difficult  to  convey  any  idea 
of  its  expansion  to  those  who  have  not  watched  it  from  the  beginning. 
At  that  time  the  work  of  testing  the  best  varieties  of  the  pear  bad  not 
generally  commenced,  and  the  few  pear  orchards  planted  were  on  a  very 
limited  scale,  while  now  we  have  orchards  of  tens  of  thousands  of  trees, 
and  single  varieties  planted  by  the  five  thousand.  The  native  grape, 
as  to  its  improvement,  and  consequently  its  cultivation  on  an  extensive 
scale,  may  almost  be  said  to  have  been  created  since  the  origin  of  this 
society.  Among  these  new  varieties  are  those  so  well  adapted  to  every 
part  of  the  country,  that  we  find  vineyards  covering  in  the  aggregate 
thousands  of  acres,  where  formerly  not  one  was  to  be  seen.  The  plant- 
ing of  grapes  for  wine  was  then  hardly  thought  of,  and  California,  where 
nearly  four  million  gallons  .of  wine  were  made  in  1870,  was  then  practi- 
cally an  unknown  land.  Indeed,  in  the  whole  history  of  horticulture 
nothing  has  ever  been  witnessed  like  its  progress  on  our  western  coast. 
In  regard  to  the  grape,  who  can  doubt  that  California,  with  its  high 
temperature  and  dry  atmosphere,  fully  equal  to  the  most  favored  por- 
tions of  Europe,  with  suitable  lands  of  almost  boundless  extent,  where 
grapes  are  produced  at  as  little  cost  as  anywhere  on  the  globe,  and 
wherein  some  sections  of  the  State  wine  can  be  stored  in  open  sheds  in- 
stead of  costly  cellars,  without  injury,  is  destined  to  become  one  of  the 
greatest  grape-growing  and  wine-producing  countries  of  the  earth  f  Al- 
ready some  of  their  wines,  made  from  foreign  grapes,  compare  so  favora- 
bly with  the  sherries  and  Burgundies  of  Europe  as  to  leave  no  doubt  of 
their  being  legitimately  classed  with  these,  and  with  which,  considering 
their  age,  they  do  not  suffer  by  comparison.  The  fig  grows  almost  spon- 
taneously, and  bears  abundantly ;  and  as  soon  as  the  process  of  drying 
is  understood,  it  will  become  one  of  the  most  important  products  of  the 
soiL  The  culture  of  the  almond  and  olive,  as  well  as  of  silk,  gives  prom- 
ise of  profitable  results. 

In  regard  to  progress  in  the  cultivation  of  small  fruits  we  select  the 
strawberry  as  the  most  important  In  the  first  select  list  of  this  society 
only  three  sorts  were  mentioned,  while  the  present  list  contains  twenty- 
five  kinds,  approved  for  cultivation  in  some  part  of  the  country,  not  to 
mention  the  hundreds  of  others  possessing  more  or  less  merit  which 
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have  been  introduced,  and  the  many  now  under  examination  by  the 
society.  The  extent  of  plantations  of  this  fruit  has  increased  in  a  cor- 
responding ratio.  From  Norfolk,  Virginia,  where  twenty  years  ago  its 
cultivation  had  not  commenced,  two  millions  of  quarts  have  been  sent 
to  the  market  in  one  season ;  and  from  a  single  railroad  station  in  Illi- 
nois, a  thousand  bushels  have  been  sent  daily  to  market.  I  might 
speak  in  a  similar  strain  of  the  other  small  fruits,  which  in  many  fami- 
lies form  almost  the  total  diet  in  the  summer  season.  As  to  the  apple 
and  peach,  their  cultivation  has  so  increased  as  to  be  hardly  stated  on 
paper.  Then,  the  interest,  discussions,  and  correspondence  in  regard  to 
fruits  were  confined  to  narrow  limits ;  now,  through  the  members  and 
the  publications  of  this  society,  it  has  spread  all  over  the  country. 
Then,  the  principles  and  practice  of  fruit  culture  were  unsettled  and  un- 
systematized ;  now,  by  the  united  experience  of  the  oldest  and  best  cul- 
tivators in  the  land,  many  of  these  have  been  well  determined,  thus 
furnishing  the  most  reliable  information.  Then,  very'few  experiments 
had  been  made  in  artificial  hybridization  or  cross-fertilization  for 
the  production  of  new  varieties  of  fruit ;  now,  enterprising  cultivators 
all  over  the  country  are  using  those  processes  of  scientific  manipulation 
to  originate  improved  varieties.  These  experiments  have  thus  far  been 
made  chiefly  with  the  grape  and  strawberry,  but  they  will  doubtless  soon 
be  applied  to  other  fruits ;  so  that  the  production  of  new  varieties, 
suited  to  every  locality  in  the  country,  is  but  a  question  of  time.  Then, 
the  nomenclature  of  our  fruits  was  in  a  chaotic  state ;  now,  this  confusion 
has  been  so  far  cleared  up  and  systematized  that  one  of  the  most  strik- 
ing points  in  regard  to  the  collections  of  fruits  exhibited  from  Kansas 
and  other  new  States  is  the  correctness  and  uniformity  of  their  nomen- 
clature, and  the  same  observation  may  be  made  in  regard  to  the  varie- 
ties cultivated  in  California,  as  we  have  witnessed  the  past  season. 

No  better  illustration  could  be  given  of  the  value  of  the  work  of  this 
society,  than  the  fact  that,  whether  on  the  Atlantic  or  Pacific  coast,  or 
in  the  central  valleys,  its  publications  are  eagerly  sought  after  as  author- 
ity, thus  giving  a  standard  of  pomology  to  every  section  of  our  country. 
By  reference  to  its  catalogue  the  cultivator  in  any  State,  and  in  some 
instances  any  section  of  a  State,  can  ascertain  at  a  glance  what  varie- 
ties of  fruit  have  been  proved  by  experience  to  be  best  adapted  to  his 
locality.  By  constant  revision,  and  the  addition  of  new  fruits  as  fast  as 
tested,  and  proved  to  be  of  value  for  general  cultivation,  these  lists  will 
become  yearly  more  full  and  complete.  Nor  have  the  labors  of  the 
society  been  confined  to  designating  the  fruits  most  desirable  for  plant- 
ing; the  rejected  lists  making  known  those  which  should  not  be 
planted,  are  at  least  of  equal  value.  The  researches  of  the  society  have 
not  been  confined  to  our  own  native  truits,  but  no  sooner  is  a  new 
foreign  variety  made  known  than  it  is  transferred  to  our  collection  for 
trial,  in  the  hope  that  it  may  be  adapted  to  some  section  of  our  wide- 
spread country.  Nor  are  these  enterprises  limited  to  this  society;  other 
associations,  stimulated  by  our  exertions,  are  recognizing  the  importance 
of  fruit  culture  as  one  of  the  most  pleasant  and  profitable  departments 
of  industry.  Our  labors  have  received  the  sanction  of  the  Government, 
inasmuch  as  the  Department  of  Agriculture  has  for  many  years  directed 
its  attention  to  this  branch  of  its  work.  The  collection  of  native  grapes 
gathered  under  the  direction  of  Mr.  Saunders,  the  superintendent  of 
the  experimental  garden  of  the  Department,  will  be  of  the  highest  value 
to  the  grape-growers  throughout  the  country,  by  testing  the  differ- 
ent varieties,  and  establishing  a  correct  nomenclature  of  American 
grapes ;  while  the  collection  of  Eussian  apples,  lately  procured  by  the 
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Department,  if  it  results  in  introducing  a  single  variety,  adapted  like 
the  Eed  Astrachan  to  every  part  of  the  country,  or  a  variety  which  will 
endure  the  cold  of  the  Northwest,  where  the  ordinary  kinds  fail  from 
the  severity  of  the  winters,  will  bo  worth  many  times  its  cost  to  the 
country. 

Among  other  objects  specified  in  the  circular  by  which  the  first  meet 
ing  of  the  Congress  of  Fruit-Growers  was  called  together,  is  this:  "To 
maintain  a  cordial  spirit  of  intercourse  among  horticulturists ; "  and, 
although  last  mentioned,  and  to  be  effected  rather  by  incidental  and  in- 
direct than  by  direct  means,  it  has  not  been  forgotten,  as  the  joyous 
greetings  and  kindly  partings,  the  generous  hospitalities  given  and  re- 
ceived at  its  meetings,  bear  witness.  Nor  has  the  influence  of  these 
amenities  ceased  with  the  close  of  our  sessions,  but  remained  with  us, 
in  pleasant  anticipations  of  the  time  when  we  should  again  come 
together  in  mutual  congratulations,  as  we  hope  and  trust  ever  to  do. 

MARSHALL  P.  WILDER. 

Hon.  Horace  0 apron, 

Commissioner. 


REPORT  OF  THE  EDITOR. 

Sir:  The  investigations  and  other  labors  of  the  Department,  not 
reported  either  in  the  regular  or  special  reports  of  the  preceding  pages, 
have  been  more  numerous  and  more  extended  than  in  former  years. 

Activity,  approaching  restlessness,  is  the  predominent  characteristic 
of  agricultural  thought  in  this  country  at  the  present  time.  The  ambi- 
tious young  farmer,  with  little  capital  in  money  and  much  in  muscle,  is 
seeking  cheap  land  and  promising  branches  of  culture,  while  the  culti- 
vator of  advancing  years  and  successful  experience  is  turning  from 
mere  speculation  in  land  to  rational  processes  of  scientific  agriculture; 
and  this  Department  is  daily  called  upon  to  lead  the  way  in  the  solution 
of  knotty  questions  presented  by  workers  in  a  broad  field,  laboring  in 
every  branch  of  rural  avocation,  trained  to  every  degree  of  varied 
efficiency,  and  imbued  with  the  teaching  of  every  practical  school  of 
husbandry  of  the  civilized  world.  It  is  made  the  province  of  the 
Department,  by  the  organic  act  which  instituted  ify  to  aid  in  resolving 
these  difficulties,  and  harmonizing  the  contrarieties  in  practice  resulting 
from  diverse  education,  occupation,  climate,  and  other  circumstances, 
by  investigations,  researches,  and  collocations  of  illustrative  facts,  more 
extended  and  persistent  than  individuals  in  these  superficial  times  can 
afford  to  undertake. 

Necessarily  this  research  is  largely  statistical,  and  the  summary  of  its 
results  must  embrace  material  brought  to  light  through  its  agency,  as 
well  as  that  communicated  officially  by  cooperating  societies,  and  to 
some  extent  the  corroborative  and  allied  facts  presented  in  current  pub- 
lications. In  this  view,  the  collection  of  "  Current  Facts  in  Agricul- 
ture," and  "Becent  Farm  Experiments,"  made  with  regard  to  their 
intrinsic  value  for  completeness  and  utility  as  a  record  for  future  refer- 
ence, is  deemed  a  work  of  much  importance,  even  though  an  occasional 
experimenter  may  have  communicated  the  results  of  his  labors  to  the 
public  through  some  other  channels.  An  eminent  professor  of  practi- 
cal agriculture,  in  communicating  his  appreciation  of  this  feature, 
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affirms  that  no  one  realizes  fully  the  value  and  u  comfort  of  having  an 
assemblage  of  such  facts,  scattered  through  innumerable  reports  and 
papers,  brought  together  into  one  focus  year  after  year,  so  that  the  experi- 
menter and  theorizer  may  have  a  large  number  of  ascertained  facts 
with  which  to  compare  his  own  experiments  and  his  own  theories." 

The  special  investigations  of  the  past  year,  many  of  which  are  not 
yet  complete,  include  an  examination  into  the  industrial  condition  and 
progress  of  settlement  and  improvement  of  our  immense  Rocky  Moun- 
tain area;  the  evidences  of  industrial  diversification,  and  the  adoption 
of  advanced  agricultural  practice  in  the  Southern  States;  the  possibili- 
ties of  great  natural  advantage  in  the  introduction  of  plants  manifestly 
suited  to  some  section  or  climate  of  the  country ;  the  diseases  and  mor- 
tality of  farm  animals ;  the  question  of  transportation  of  farm  products, 
its  cost  and  its  abuses;  the  development  of  the  industrial  college  enter- 
prise; the  progress  of  beet-sugar  making,  forest  culture,  silk  production, 
and  other  enterprises  by  which  the  varied  tastes  and  capacities  of  our 
population,  native  and  immigrant,  may  be  utilized,  the  major  industries 
of  agriculture  relieved  from  injurious  competition  in  production,  and 
the  minor  products  required  by  the  increasing  wants  of  our  civilization 
may  be  obtained  from  our  own  soils  by  our  own  labor. 

Much  labor  has  been  expended  in  the  collection  of  facts  illustrating 
the  resources  and  settlement  of  Western  America,  the  great  region  west 
of  the  valley  of  the  Missouri,  and  fragments  of  this  information  may  be 
found  in,  the  present  report ;  but  the  theme  is  so  large,  the  territory 
which  it  covers  being  continental  in  extent,  and  so  isolated  as  to  render 
its  thorough  canvass  a  difficult  enterprise,  that  new  and  more  extended 
researches  will  be  undertaken,  with  the  hope  of  presenting  the  freshest 
and  most  complete  and  condensed  view  of  the  capabilities  and  agri- 
cultural condition  of  this  new  territory  ever  yet  offered  to  the  public  A 
great  obstacle  to  full  success  in  this  undertaking  has  been  the  extremely 
limited  appropriations  available  for  such  work. 

Another  important  investigation,  which  is  not  yet  complete,  has  rela- 
tion to  the  changes  in  the  agriculture  of  the  South,  its  products*  pro- 
cesses, and  labor.  A  section  only  of  this  material  has  been  embodied  in 
the  present  volume.  Much  valuable  information  has  been  obtained 
relative  to  the  truck-arming  and  fruit-growing  of  this  region,  partly 
for  local  supply  but  mainly  for  northern  markets ;  and  the  subject  will 
be  more  fully  examined  for  presentation  in  the  next  report.  The  rapid 
development  of  new  enterprises  in  the  production  of  subtropical  fruits 
in  Florida  will  greatly  enhance  the  interest  and  value  of  a  report  thus 
necessarily  deferred  to  include  the  operations  of  187L 

While  this  work  has  been  continued  by  the  Department,  mainly  by  its 
regular  working  force  and  through  its  peculiar  machinery  and  channels 
of  communication,  the  arrangement  of 'its  collected  material  has  been 
in  some  cases  confided  to  experts  employed  temporarily  for  the  purpose. 
Of  the  matter  which  follows  in  the  present  volume,  that  relative  to 
Epizootic  aptha,  the  foot  and  mouth  disease  of  cattle,  which  caused  so 
much  alarm  in  New  York  and  New  England,  is  given  under  the  author- 
ity of  Professor  James  Law,  of  Cornell  University;  the  examination 
into  the  anatomy  and  diseases  of  the  horse's  foot  was  made  by  Professor 
T.  E.  Crosby,  of  the  New  Hampshire  Agricultural  College;  the  pecu- 
liarities of  the  agricultural  patents  of  the  year  have  been  considered  by 
Dr.  J.  Brainard,  agricultural  examiner  in  the  Patent  Office;  the  article 
on  the  food  fishes  of  Alaska  is  supplementary  to  a  former  report  upon 
the  resources  of  that  Territory,  by  Mr.  Wm.  H.  Dall ;  in  the  arrangement 
of  the  abundant  material  descriptive  of  the  character  and  abuses  of  the 
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market  systems  of  our  large  cities,  the  assistance  of  Mr.  Joseph  B.  Lyman, 
agricultural  editor  of  the  New  York  Tribune,  has  been  enjoyed ;  returns 
concerning  the  present  status  of  Virginia  agriculture  were  embodied 
by  Mr.  Thomas  S.  Pleasants,  of  Petersburg,  Virginia ;  the  description  of 
the  agricultural  capacity  of  Wyoming  and  a  portion  of  Utah  is  a  report 
by  Be  v.  Cyrus  Thomas,  of  an  exploration  made  in  1870;  Mr.  N.  C.  Meeker 
reports  the  progress  of  colonization  and  the  results  of  irrigation  in  the 
Territories;  Dr.  H.  Latham,  of  Laramie  City,  Wyoming,  communicates 
the  statement  concerning  the  pastoral  capabilities  of  that  region:  Mr. 
Elihu  Hall,  of  Athens,  Illinois,  gives  results  of  experiments  witn  the 
grasses  of  the  prairies  and  northern  plains;  and  Dr.  Edward  Pal- 
mer presents  the  results  of  personal  observations  concerning  food  pro- 
ducts of  the  North  American  Indians. 

In  the  present  volume  are  found  continuations  of  the  history  of  the 
organization  and  development  in  the  work  of  industrial  education,  the 
annual  digest  of  the  State  reports^  the  spirit  of  recent  issues  of  agricul- 
tural literature,  and  other  annual  indices  of  rural  activity  and  progress. 

J.  E.  DODGE, 

Editor  of  Reports. 

Hon.  Horace  Oapeon, 

Commtirioner. 
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The  importance  of  careful  experiment  and  detailed  report  by  those  to 
whom  is  intrusted  the  test  of  seeds  distributed  by  this  Department, 
has  been  repeatedly  urged.  The  thoughtlessness  of  the  greed  which 
would  cause  the  consumption  or  waste  of  new  and  approved  grains  or 
seeds,  is  guarded  against  by  the  exercise  of  care  in  the  selection  of  the 
proper  persons  to  make  these  tests ;  yet  the  Commissioner  cannot  be 
held  responsible  for  that  portion  of  the  distribution  made  by  members 
of  Congress.  While  returns  detailing  the  experience  of  experimenters 
are  yet  too  often  neglected,  there  has  been  a  vast  improvement  in  the 
past  year,  which  has  secured  more  valuable  reports  in  larger  numbers* 
The  benefits  of  the  distribution  as  shown  by  these  partial  indices  out- 
weigh its  expense  in  a  manifold  degree,  and  show  how,  in  the  economy 
of  nature,  large  production  comes  from  smallest  germs.  While  the  cost 
of  seed  distribution  in  1869  was  but  half  a  dollar  for  each  thousand  of 
the  people,  there  is  reliable  evidence  that  a  single  specimen  of  grain 
distributed  in  one  of  the  thirty-seven  States  has  realized  in  enhanced 
production  ten  times  the  amount  expended  for  all  seeds  seat  to  all  the 
States  in  that  year. 

The  Department  has  distributed  daring  the  year  ending  December 
31, 1870, 358,391  packages  of  seeds,  including  the  varieties  mentioned 
in  the  accompanying  tabular  statement.  Of  these  packages  4,624 
included  under  the  head  of  miscellaneous  were  distributed  to  represent- 
atives of  this  Government  abroad,  and  in  exchange  with  foreign  socie- 
ties and  associations.  The  distribution  during  the  year,  as  in  the  pre- 
ceding one,  has  been  chiefly  made  through  members  of  Congress,  statis- 
tical correspondents,  meteorological  observers,  and  State  and  county 
agricultural  and  horticultural  societies  and  farmers'  clubs,  reporting 
regularly  to  the  Department. 
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Tabular  statement  showing  the  quantity  and  lands  of  seeds  issued  from  the  seed  division  of  ike 
Department  of  Agriculture  during  tlie  year  ending  December  31, 1870. 


Seeds. 


Vegetables,  149  varieties packages. . 

Flowers,  53  varieties do 

Field  ceTeals : 

"Winter  wheat,  5  varieties do 

Winter  rye,  1  variety do 

Oats,  4  varieties do 

Barley,  3  varieties do 

Corn,  11  varieties do 

Textiles : 

Hemp,  3  varieties do 

Cotton do 

Ramie do 

Other  Beeds  for  field  culture: 

Turnips,  9  varieties *...  do 

Tobacco,  7  varieties do 

Sorghum,  4  varieties do 

Clover,  4  varieties do 

Osage  orange do 

Opium  poppy do 

Rice,  3  varieties do 

Sugar  beets,  5  varieties do .. 

Jute,  2  varieties do 

Rye  grass,  2  varieties do 

Tree  seeds,  95  varieties do 


Total 
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TAPPAHANNOCK  WHEAT. 

The  Tappahannock  wheat,  a  winter  variety,  originating  in  Virginia, 
and  first  distributed  and  brought  into  general  cultivation  by  this  De- 
partment, is  still  a  very  general  favorite.  It  is  Remarkable  for  product- 
iveness, early  maturity,  and  consequent  exemption  from  many  of  the 
evils  attending  wheat  culture,  and  for  the  excellent  quality  of  its  flour, 
and  is  suited  to  a  wide  extent  of  country.  Mr.  Elisha  O.  Angell,  of  Man- 
ton,  Providence  County,  Ehode  Island,  writes  to  the  Commissioner  that 
he  has  for  two  years  sown  the  Tappahannock  wheat,  received  from  the 
Department  through  the  Khode  Island  Agricultural  Society,  and  finds  it 
an  excellent  grain,  well  adapted  to  the  Northern  States,  hardy  and  free 
from  blast  or  rust.  He  exhibited  some  of  it  at  the  New  England  and 
New  Hampshire  fair  in  September  last,  and  received  the  first  premium. 
He  remarks  that  wheat  which  can  be  grown  in  Ehode  Island  near  the 
sea-shore  with  success,  can  be  grown  in  almost  any  part  of  the  country. 

In  Onondaga  County,  New  York,  this  wheat  is  fifteen  days  earlier 
than  any  other  variety.  A  farmer  in  Cayuga  County  reports  that  on 
common  soil,  without  extra  manure  or  cultivation,  it  grew  well,  endured 
the  winter  well,  the  heads  were  large,  and  the  kernel  was  plump,  and 
from  its  earliness  escaped  both  rust  and  weevil ;  while  the  Soules  wheat, 
under  like  conditions  of  culture,  was  ten  days  later,  and  rusted  badly, 
A  correspondent  in  Madison  County  writes  that  he  received  from  the 
Department,  four  years  since,  a  few  bags  of  Tappahannock  wheat,  and 
from  that  seed  the  variety  is  now  extensively  grown,  and  has  proved  a 
valuable  acquisition  in  his  section.  In  Ontario  County  it  is  reported  to 
be  a  valuable  variety,  being  nearly  two  weeks  earlier  than  other  wheat, 
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thus  escaping  tho  midge  and  weevil,  and  it  withstands  the  winter  well. 
In  Wayne  County,  last  year,  it  produced  twenty-eight  bushels  to  one 
sown,  and  is  considered  a  success.  From  Genesee  Gounty  a  farmer 
writes  that  he  had  three  acres  of  Tappahanuock  wheat  on  Tonawanda 
flats,  (bottom  land,)  which  yielded  twenty-six  bushels  to  the  acre.  It 
was  earlier  and  produced  better  than  any  other  variety  in  the  neigh- 
borhood, doing  best  in  rich,  strong  land. 

In  Salem  County,  New  Jersey,  the  Tappahannock  has  been  cultivated 
with  profit  since  18G6.  A  correspondent  reports  that  it  ripens  ten  days 
earlier  than  the  Amber  or  Blue  Stem,  and  last  fall  weighed  sixty-two 
pounds  per  bushel,  while  the  Amber  weighed  fifty-six  pounds.  The 
yield  compared  with  the  Amber  was  as  3  to  2.  He  now  has  fifteen 
acres  of  the  Tappahannock  sown  on  four  varieties  of  soil. 

In  Tioga  County,  Pennsylvania,  this  wheat  is  ten  days  earlier  than 
any  other,  the  kernel  plump,  and  the  yield  good.  It  is  also  successful 
in  Greene  County.  In  Washington  County  the  yield  is  thirty-fold,  and 
in  Lancaster  County  it  produces  twenty  to  twenty-two  bushels  per  acre, 
while  the  Mediterranean  yields  only  eight  to  ten.  From  Chester  County 
it  is  reported  the  most  valuable  of  forty  kinds  grown  there  this  year,  on 
account  of  its  early  maturity. 

In  Maryland  the  Tappahannock  thrives  well,  and  by  some  is  consid- 
ered the  best  winter  wheat  raised  in  the  State,  especially  on  account  of 
the  quality  of  its  flour.  In  Baltimore  County  the  Tappahannock  is  con- 
sidered a  very  valuable  variety,  and  a  correspondent  thinks  it  would  do 
still  better,  especially  as  to  quality,  if  less  seed  per  acre  were  used.  In 
Montgomery  County  the  yield  is  not  very  large,  but  the  quality  is  excel- 
lent, and  the  grain  matures  early,  and  escapes  weevil  and  smut. 

.Prom  ten  counties  in  Virginia  reports  have  been  received  upon  the 
value  of  this  wheat,  all  highly  favorable,  except  from  Princess  Anne, 
where  the  want  of  success  is  attributed  to  cold  weather  in  June,  pro- 
ducing rust.  In  Montgomery  County  the  yield  is  reported  large,  and 
the  grain  perfect,  exceeding  in  quality  the  seed  sown.  In  Nelson  County 
thirty-four  bushels  sown  broadcast  on  twenty-eight  acres  of  fallow  land, 
without  fertilizers,  yielded  six  hundred  and  eighty  bushels — over  twenty- 
four  bushels  per  acre,  and  twenty  for  each  bushel  of  seed.  From  this 
county  it  is  reported  that  want  of  success  with  the  Tappahannock  wheat 
is  due  to  overseeding.  Another  correspondent  says  that  the  Tappa- 
hannock seems  well  adapted  to  the  climate,  and  gives  general  satisfac- 
tion, and,  he  adds,  "  should  it  continue  to  maintain  its  present  standard, 
this  article  alone  will  be  worth  more  to  our  country  than  the  cost  of  the 
Agricultural  Department." 

In  Henry  County  the  yield  the  first  year  from  the  seed  furnished 
weighed  seventy-one  pounds  per  measured  bushel.  In  Madison  County 
the  Tappahannock  and  Poland  wheat  are  the  best  varieties.  Twenty- 
three  acres  seeded  with  twenty-seven  bushels  of  the  former,  in  1869, 
without  fertilizers,  yielded  fifteen  bushels  per  acre.  In  Bockingham 
County,  says  a  correspondent,  the  Tappahannock  has  well  nigh  sup- 
planted all  other  kinds  of  wheat.  In  Northumberland  County,  which  is 
not  a  wheat-growing  county,  the  yield  without  fertilizers  is  about  ten- 
fold, and  quality  excellent.  In  Smyth  County  it  has  proved  a  valuable 
wheat.  In  Tazewell,  its  yield,  early  ripening,  and  quality  are  reported 
to  be  all  that  can  bo  desired.  In  almost  every  report  of  experiments 
with  this  variety  in  Virginia  it  is  highly  commended. 

In  Brooks,  Braxton,  and  Jefferson  Counties,  West  Virginia,  the  Tap- 
pahannock produces  well,  and  maintains  its  good  quality.  It  is  reported 
that  in  some  portions  of  the  State  it  freezes  out ;  probably  in  the  more 
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exposed  situations,  or  on  wet  soil,  as  the  climate  is  not  too  severe  for  it 
under  ordinary  circumstances.  In  some  localities  it  is  pronounced  the 
best  wheat  known. 

A  correspondent  in  Highland  County,  Ohio,  states  that  one  farmer 
has  five  acres  sown  to  Tappahannock  wheat  this  fall,  the  seed  being  the 
product  of  a  package  sent  him  two  years  ago.  In  Ashland  County  it 
is  hardy,  stands  up  remarkably  well,  the  grain  is  superior,  and  weighs, 
when  very  clean,  sixty-five  pounds  per  bushel.  In  Erie  it  ripens  early, 
does  not  lodge,  and  is  believed  to  be  "just  the  thing"  for  that  section.  In 
Butler  County  a  yield  of  sixty-six-fold  and  of  superior  quality  is  reported, 
and  entire  satisfaction  is  expressed.  In  Perry,  as  reported  by  tho 
secretary  of  the  agricultural  society,  it  makes  a  greater  yield  of  flour, 
and  of  better  quality,  than  any  wheat  ever  grown  in  the  county.  In 
Auglaize  it  is  stated  to  be  the  finest  and  earliest  variety  known  there, 
and  sold,  in  the  autumn  of  1868,  for  64  per  bushel  for  seed.  In  Meigs 
and  Logan  Counties  it  is  equally  a  favorite.  A  farmer  in  Union  County 
states  that  he  received  from  the  Department,  in  1868,  one  pound  of  the 
Tappahannock  wheat,  which  he  sowed  in  drills  on  limestone-gravel  land, 
clover  sod.  It  did  well,  and  the  next  season  he  sowed  the  product  with 
field-drill  on  the  same  kind  of  land,  harvesting  about  eight  bushels. 
The  next  season  he  sowed  with  fielu-drill  one  and  one-half  bushel  to 
the  acre,  on  very  strong  limestone-gravel  land,  clover  sod,  well  manured 
with  barnyard  manure,  and  obtained  thirty-six  bushels  of  beautiful, 
plump,  white  wheat  to  the  acre.  He  reports  the  Tappahannock  about 
ten  days  earlier  than  any  other  variety  in  that  section. 

In  Kentucky  this  variety  has  proved  valuable.  In  Harrison  County 
the  quality  is  reported  excellent,  and  the  yield  has-been  as  high  as  sixty- 
seven-fold  on  well-prepared  ground.  In  Bussell  it  ripens  earlier  and 
produces  better  grain  than  any  other  variety  raised  in  tho  coiinty.  In 
Lebanon,  Marion  County,  in  1869,  where  the  seed  was  drilled  in  on  well- 
prepared  ground,  the  yield  was  seventy -two- fold  of  clean  wheat,  while 
other  wheat  on  adjoining  land,  similarly  treated,  returned  only  eighteen- 
fold.  The  Tappahannock  was  also  the  earliest  variety  to  mature.  In 
Garrard  County  the  yield  in  1869  is  reported,  in  one  instance,  at  a  little 
more  than  sixteen  bushels  per  acre,  of  excellent  quality.  In  Edmonson 
the  yield  was  twenty-one  bushels  to  one  of  seed,  on  old  ground,  which 
was  considered  an  extraordinary  yield.  In  Scott  County  the  yield  was 
thirty-fold,  and  the  ripening  ten  days  earlier  than  other  varieties. "  In 
Bourbon  it  succeeds  admirably,  and  ripens  earlier  than  other  wheat. 
Similar  reports  come  from  Clinton,  Owsley,  Scott,  Hopkins,  Boone,  and 
Livingston  Counties. 

The  Tappahannock  has  proved  a  profitable  contribution  to  agriculture 
in  Tennessee.  A  Coffee  County  correspondent  thinks  it  superior  to  all 
other  varieties  in  the  State ;  its  vigorous  growth,  hardiness,  early  ma- 
turity, freedom  from  smut  and  rust,  and  superior  quality  and  yield  of 
flour,  all  commending  it  as  the  most  desirable.  In  Perry  County,  where 
this  wheat  was  drilled  in  at  the  rate  of  one  peck  per  acre,  on  rich  and 
well-drained  clay  soil,  the  yield  was  at  the  rate  of  fifty-two  bushels 
per  acre,  weighing  sixty-four  pounds  per  bushel.  Sown  broadcast,  one 
bushel  per  acre,  and  lightly  plowed  in,  the  yield  was  thirty-eight  bushels 
per  acre,  and  weight  sixty  and  one-half  pounds  per  bushel.  On  similar 
soil,  with  like  cultivation,  but  with  two  bushels  of  seed  per  acre,  the 
yield  was  only  fifteen  busnels  per  acre,  and  weight  fifty-eight  and  one- 
fourth  pounds  per  bushel.  These  experiments  were  made  upon  one 
farm.  The  advantage  of  light  seeding,  with  this  wheat,  is  obvious, 
and  is  supported  .by  .the  opinions  of  .cultivators. in  Maryland  and  pther 
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States.  In  Hawkins  County  the  yield  was  ninety-fold,  and,  from  the 
peck  of  seed  sent  by  the  department  in  1866,  crops  of  two  to  ten  acres, 
on  eight  or  ten  farms,  have  been  raised  the  present  year.  In  Greene 
County  this  wheat  was  the  principal  variety  raised  in  1809.  Complaint 
is  made  of  its  liability  to  smut  in  that  section,  and  a  successful  pre- 
ventive is  reported  to  be  a  solution  of  bluestone  used  upon  the  seed. 
In  Sullivan  it  excels  all  other  varieties,  and  in  Giles  County  it  is  reported 
to  be  "  a  decided  favorite." 

From  North  and  South  Carolina  a  smaller  number  of  reports  of  ex- 
periments has  been  received  than  from  some  of  the  Southern  States,  but 
these  are  in  most  cases  highly  commendatory  of  the  Tappahannock 
wheat  In  Franklin  County,  North  Carolina,  the  yield  is  thirty-fold, 
and  in  Surry,  on  upland  clay,  about  twenty-five-fold.  In  Bertie  County, 
without  extra  care  in  preparing  the  ground,  it  yielded,  in  1869,  forty-one 
bushels  for  one  of  seed,  and  in  Harnett  thirty- two.  In  Bo  wan  the  yield 
was  thirty-one,  and  in  Montgomery  thirty-two-fold.  In  Lenoir,  Stokes, 
Iredell,  Chowan,  and  Columbus,  it  proved  early  and  yielded  better  than 
the  common  kinds.  In  each  of  these  counties  it  is  commended  as  a 
valuable  acquisition,  the  grain  being  excellent  in  quality,  and  suited  to 
the  soil  and  climate.  In  Craven  County  the  yield  was  greater  than  that 
ctf  wheat  usually  sown,  and  the  quality  fine.  One  correspondent  notes 
the  growth  of  forty  stems,  with  good  heads,  from  one  kernel,  the  wheat 
spreading  more  than'  any  before  seen  by  him.  In  Orange  County  the 
yield  was  twenty-fold  the  present  year  on  tobacco  land,  fifteen  days 
earlier  th&n  other  varieties,  and  the  grain  excellent.  Hon.  John  Pool, 
writing  from  Pasquotank  County,  concerning  his  crop  of  the  present 
year,  states  that  he  sowed  six  bushels  on  land  that  would  produce 
twenty-five  bushels  of  corn  to  the  acre.  The  product  was  seventy-five 
bushels;  weight,  fifty-nine  and  one-half  pounds  to  the  bushel.  This  he 
says  is  greater  than  that  of  any  other  wheat  in  his  section,  and  greatly 
superior  in  quality.  He  pronounces  the  Tappahannock  the  best  wheat 
far  his  region  that  he  has  ever  seen.  In  Eandolph  County  the  yield  is 
not  stated  to  be  greatly  superior  in  quantity  to  other  varieties,  but  the 
weight,  in  some  instances,  is  sixty-seven  pounds  per  bushel. 

The  reports  from  South  Carolina  are  similar  to  those  from  North  Caro- 
lina concerning  the  value  of  this  wheat,  confirming  the  favorable  re- 
ports made  last  year.  Correspondents  in  Newberry  and  Union  Counties 
express  decided  preference  for  the  Tappahannock  over  other  varieties. 

In  Carroll  County,  Georgia,  the  yield  of  Tappahannock  wheat,  in  one 
instance,  was  one  hundred-fold,  but  this  is,  of  course,  exceptional.  In 
Dawson  County,  cultivated  as  wheat  ordinarily  is,  the  yield  was  thirty- 
five-fold.  In  Warren  its  yield  was  50  per  cent,  more  than  that  of  other 
kinds,  and  better  in  quality.  It  is  pronounced  the  best  wheat  in  that 
section  of  country.  In  Johnson  County,  sowed  in  drills  and  manured 
with  superphosphate  of  lime,  it  rusted  badly,  and  was  no  earlier  than 
some  other  varieties.  In  Clayton,  Crawford,  and  Butts  Counties,  there 
is  complaint  of  a  little  rust,  but  the  yield  and  quality  are  generally 
stated  to  be  excellent.  In  Clayton,  with  extra  tillage,  the  yield  was 
sixty-fold,  and  in  Butts  thirty  bushels  per  acre.  In  Polk,  Gordon,  and 
Hall  Counties  the  yield  and  quality  are  better  than  with  the  common 
varieties ;  and  a  Carroll  County  correspondent  thinks  it  the  best  wheat 
ever  introduced  into  the  county,  his  crop  weighing  sixty-five  pounds  to 
the  bushel,  and  making  fifty-four  pounds  of  flour,  the  best  he  ever  used. 
In  Gilmer  County  the  yield  is  reported  one-third  more  than  that  of  the 
common  kinds  on  the  same  land. 

Beturns  from  Clay  County,  Alabama,  confirm  the  favorable  reports 
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made  on  the  Tappahannock  wheat  last  year,  published  in  the  Aunual 
Report.  In  Hale  County  this  wheat  rusted,  and  in  Coosa  it  did  not  do 
well.  Ill  De  Kalb  it  produced  a  good  crop,  which  brought  75  cents  per 
bushel  more  than  other  wheat,  for  seeding.  In  Elmore  County  it  is 
claimed  to  be  the  best  raised. 

In  Leake  and  Winston  Counties,  Mississippi,  this  wheat  did  well  in 
1868,  and  in  Jackson  County,  in  1809,  it  produced  twenty-two  bushels 
where  other  kinds  returned  only  eight  bushels  per  acre,  and  the  grain 
was  the  best  ever  grown  there. 

In  Williamson,  Grayson,  Dallas,  and  Ellis  Counties,  Texas,  it  produces 
moderately  well ;  but  in  Kendall,  Lampasas,  and  Fannin  Counties  it 
has  been  affected  by  rust  the  present  year.  As  the  farmers  of  that 
State  are  anxious  for  some  better  variety  of  wheat  than  any  they  now 
cultivate,  the  resolution  to  test  further  the  Tappahannock  is  expressed. 

In  Bedford  County,  Florida,  the  yield  of  this  wheat  is  stated  to  be 
forty-fold,  and  equal  in  quality  to  the  seed  furnished.  Its  introduction 
there  has  created  much  interest  among  farmers,  and  has  led  to  a  great 
demand  for  the  wheat  for  seed. 

In  Missouri  this  wheat  appears  to  do  better  than  in  either  of  the  Car- 
olinas  or  Alabama.  Howard,  Phelps,  and  Stoddard  Counties  were 
noticed  as  favorable  locations  for  its  growth  in  the  lleport  of  last  year. 
To  these  may  be  added  Butler,  Cedar,  Hickory,  Marion,  Miller,  Scott, 
St.  Louis,  and  Washington,  from  which  reports  have  also  been  received. 
In  Butler  the  yield,  froin  seed  sown  broadcast,  was  over  twenty-four- 
fold, and  the  grain  ripened  ten  days  earlier  than  other  wheat.  *In  Cedar 
it  thrives  exceedingly  well ;  in  Hickory,  from  which  the  largest  number 
of  reports  is  received,  it  is  preferred  to  any  other  for  quality  and  early 
maturity ;  and  in  Marion  it  gives  an  average  yield  of  thirty-five  bushels 
per  acre,  and  ripens  with  the  Early  May  wheat,  to  which  it  is  superior. 
In  Miller  and  Scott  Counties  the  yield  is  thirty  bushels  per  acre,  of  the 
best  quality.  In  St.  Louis  County  it  is  calledthe  best  variety  ever  in- 
troduced into  the  State.  In  Washington  it  is  said  to  be  u  admirably 
adapted  to  the  soil  and  climate  of  Southeast  Missouri."  In  Stoddard 
it  is  reported  to  yield  thirty-live  bushels  per  acre  from  less  than  a  bushel 
(usually  about  three  pecks)  of  seed  to  the  acre. 

In  Western  Arkansas  this  wheat  yields,  with  good  cultivation,  twenty- 
five  to  thirty-five-fold,  of  excellent  quality.  In  Yell  County,  sown 
beside  a  native  variety  and  treated  similarly,  it  returned  twenty  fold, 
superior  grain,  while  the  other  gave  but  sixteen.  Crawford  County 
reports  the  yield  and  quality  superior  to  those  of  the  common  kinds ; 
but  in  Montgomery  it  is  later  than  the  Early  May,  and  affected  with 
rust.  In  Southern  Arkansas  it  succeeds  well,  and  is  earlier  than  most 
kinds  sown  there.  The  yield  is  not  so  great  as  reported  in  Missouri, 
but  the  quality  of  the  grain  is  stated  to  be  uniformly  superior  to  all 
other  varieties  grown. 

Reports  of  the  successful  trials  of  this  wheat  in  five  counties  in  Indi- 
ana wTerc  published  in  the  Annual  Report  of  this  Department  for  1869. 
In  those  it  was  stated  to  be  so  early  as  to  escape  rust,  except  in  Wash- 
ington County,  in  the  southern  part  of  the  State.  Six  other  counties, 
mostly  in  or  near  the  western  border  of  the  State,  have  reported. 
The  average  yield  is  over  twenty-five-fold  and  the  quality  almost  uni- 
formly excellent.  In  Harrison  County  the  millers  are  reported  as  offer- 
ing 30  cents  per  bushel  more  for  it  thau  for  other  wheat,  on  afceount  of 
its  greater  yield  of  flour  and  its  quality;  and  in  Vigo  County  it  took 
the  premium  at  the  fair,  a  fact  reported  more  frequently  of  this  than  of 
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any  other  variety.  In  St.  Joseph  County,  at  the  extreme  northern  end 
of  the  State,  it  is  ten  days  earlier  than  other  varieties. 

There  are  few  favorable  reports  of  experiments  with  this  wheat  in 
Illinois.  In  Fulton  County  several  experimenters  report  the  quality  fine 
and  the  quantity  satisfactory ;  and  in  a  few  other  localities  it  does  well. 
Some  report  a  fair  yield  of  flour,  but  of  inferior  quality.  In  all  other 
States  in  which  this  wheat  thrives  ordinarily  well  the  quality  of  its 
flour  is  classed  as  superior. 

In  Lapeer  County,  Michigan,  the  yield  of  this  wheat  is  reported  at 
twenty-four  bushels  per  acre,  weighing  sixty-five  pounds  per  bushel. 
In  Schoolcraft  the  yield,  in  1868,  was  thirty-two  bushels  per  acre,  while 
other  varieties  did  not  exceed  twenty-five  on  like  soil.  In  Ingham 
County  it  succeeded  very  well  in  1868,  and  has  not  since  been  reported. 
In  Bay  County  it  is  said  to  rust.  In  Oakland  its  yield  last  year  was 
large,  and  quality  excellent.  In  Hillsdale  County,  where  it  has  been 
tested  four  years,  it  is  claimed  to  be  100  per  cent,  better  than  the  Tread- 
well  wheat,  considering  the  seed  required,  and  yield  per  acre,  and  that 
it  is  not  troubled  by  the  wheat  fly.  It  has  proved  valuable  also  in 
Marshall  County. 

Few  reports  have  come  from  Kansas  concerning  the  Tappahannock 
wheat  It  is  claimed  to  be  the  best  grown  in  Cherokee  County,  and  a 
report  of  its  cultivation  this  year  in  Pottawatomie  County  states  the 
yield  to  be  forty-two  bushels  per  acre,  and  weight  sixty-five  pounds. 
The  reports  are  tew,  also,  from  other  Western  and  Southern  States. 

In  several  counties  in  Iowa  this  wheat  has  failed  on  account  of  the 
severity  of  the  winters,  and  sometimes  from  too  late  sowing.  In  Jack- 
son County  several  farmers  report  successful  culture,  and  express  the 
opinion  that  under  favorable  circumstances  it  will  prove  there  a  very 
profitable  winter  wheat. 

In  Butte  County,  California,  the  Tappahannock  continues  to  do  well ; 
and  a  similar  report  comes  from  Lassen  County. 

In  Kane  County,  Utah,  the  Tappahannock  does  well,  oven  without 
irrigation,  which  is  seldom  the  case  in  that  region.  It  is  two  weeks 
earlier  than  the  ordinary  kinds,  and  is  in  great  demand  for  seed.  From 
San  Pete  and  other  localities  the  reports  are  similar.  It  is  liable  to 
smut  in  Box  Elder  County,  a  drawback  which  is  obviated  by  thorough 
wet-liming  and  immediate  drying,  about  one  month  before  sowing.  In 
Lane  County  twenty-seven  pounds  of  seed  on  half  an  acre  of  stiff  clay 
land,  without  manure,  produced,  in  1869,  twenty-four  bushels  of  good, 
merchantable  wheat. 

In  Weld  County,  Colorado,  the  Tappahannock,  sown  in  February, 
yielded  about  thirty-five-fold.  The  Denver  News  recently  reported  the 
yield  of  four  bushels  sown  upon  four  acres,  irrigated  twice,  at  one  hun- 
dred and  fifty  bushels — tb  irty-seven  and  one-half  bushels  per  acres.  From 
the  reports  received  it  does  not  appear  to  yield  more  than  some  other 
varieties  grown  in  the  Territory. 

MEDITERRANEAN  WHEAT. 

The  Mediterranean  wheat  (both  red  and  white)  has  been  imported  in 
small  quantities  several  times,  and  distributed,  since  1863.  The  impor- 
tations were  from  Marseilles,  France,  but  the  grain  was  grown  on  islands 
in  the  Mediterranean  Sea.  It  has  flourished  remarkably  in  many  sec- 
tions of  this  country,  though  not  so  widely  as  the  Tappahannock.  In 
some  portions  of  Virginia  it  has  done  better  than  other  varieties ;  as 
also  in  New  York,  West  Virginia,  Missouri,  Mississippi,  Maryland, 
Ohio,  and  California,  proving  most  profitable  in  the  last  three  named 
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There  is  some  complaint  of  the  deterioration  of  seed  from  old  varieties, 
and  there  are  calls  for  fresh  importations  and  for  new  varieties.  A  Lo- 
gan County,  Ohio,  correspondent  writes  to  the  Department  that  the  seed 
of  this  variety  is  failing,  the  yield  rapidly  decreasing;  and  that  the  famous 
Mediterranean  wheat,  which  has  been  worth  millions  of  dollars  to  the 
farmers  of  Ohio,  is  fast  running  out. 

There  is  no  complaint  of  deterioration  in  California,  in  some  parts  of 
which  State  this  wheat  is  considered  very  valuable.  From  Stanislaus 
County  a  farmer  writes  that  the  wheat  received  from  this  Department 
in  1865  increases  in  favor  wherever  planted.  The  yield  of  1868  was  an 
average  of  thirty-seven  and  one-half  bushels  per  acre,  and  would  have 
exceeded  that  had  not  some  of  the  seed  been  destroyed  by  excessively  wet 
weather.  He  considers  the  variety  a  great  acquisition.  From  San 
Joaquin  County  a  yield  of  four  hundred  and  twenty-eight  bushels  upon 
eight  acres  in  1868  is  reported,  nearly  fifty-four  bushels  per  acre.  In 
1869  the  yield  was  not  so  large,  but  ten  bushels  per  acre  greater  than 
that  of  other  varieties  under  similar  circumstances. 

In  Owsley  County,  Kentucky,  where  but  little  has  been  sown  up  to 
the  present  time,  it  is  reported  to  yield  forty  bushels  per  acre.  In  Shelby 
County,  Alabama,  a  correspondent  states,  it  is  decidedly  the  best  variety, 
and  preferable  for  the  middle  portion  of  that  State.  In  the  region  of 
Harrison  County,  Indiana,  it  is  the  principal  variety  raised,  but  is  later 
than  the  Tappahannock. 

In  Maryland  it  is  "  the  champion  wheat."  It  is  stated  that  too  thick 
seeding  and  want  of  care  in  the  selection  of  seed  have  resulted  in  dete- 
rioration. 

In  Chautauqua  County,  New  York,  this  wheat  has  had  a  fair  trial  by 
numerous  farmers,  and  has  proved  the  best  variety  for  that  section.  In 
1869  a  great  quantity  of  it  was  reported  sown  and  thriving,  but  no 
reports  have  since  been  made  concerning  it.  The  same  may  be  said  of 
Suffolk  County. 

TALAVEEA,  POLISH,  TOUZELLE,  AND  ROUGH-CHAFF  VARIETIES 

have  proved  valuable  accessions  in  some  localities,  but  comparatively 
few  reports  concerning  them  have  yet  been  made.  The  Touzelle  was 
imported  and  distributed  in  1869,  the  others  in  1868.  They  are  still  on 
trial  only,  but  sufficient  information  has  come  to  the  Department  to 
indicate  that  the  Touzelle,  at  least,  will  prove  valuable  over  a  wide 
region  of  country,  and  the  others,  like  the  Mediterranean,  in  perhaps 
more  limited  regious.  : 

ARNATITKA  WHEAT. 

Of  the  varieties  of  spring  wheat  distributed  by  the  Department,  the 
Aruautka,  imported  from  Eussia  in  1866,  has  proved  most  successful, 
and  is  found  to  be  as  valuable  an  addition  to  the  spring  as  the  Tappa- 
hannock is  to  the  winter  varieties.  It  is  early,  hardy,  and  prolific,  and 
yields  a  good  quality  and  large  quantity  of  flour,  and  for  these  reasons 
is  peculiarly  acceptable  in  the  colder  latitudes.  In  some  regions  the 
product  has  greatly  improved  in  the  size  of  the  kernel  upon  the  seed 
furnished,  as  in  New  Mexico  and  Nebraska ;  while  in  others,  where  it 
proves  thrifty,  it  lias  nearly  or  quite  maintained  the  quality  of  the 
original. 

A  farmer  in  Hancock  County,  Maine,  writing  to  the  Department, 
states  that  the  Arnautka  is  peculiarly  adapted  to  the  soil  and  climate 
of  that  State,  and  that  the  quality  of  the  wheat  is  remarkably  good. 
The  yield  was  at  the  rate  of  sixteen  bushels  per  acre.    In  Tisoataquis 
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County  it  did  not  do  very  well  the  first  year  of  its  trial,  on  account  of 
wet  weather,  but  faith  in  its  ultimate  success  created  a  demand  for  the 
product  saved,  for  seed.  In  Alexander,  Washington  County,  both 
yield  and  quality  arc  reported  good.  In  Aroostook  County  it  matured 
a  week  earlier  than  other  spring  wheat,  yielded  one-thtrd  more  under 
the  same  conditions  of  culture,  and  was  free  from  the  weevil.  In  York 
County  it  yielded  eighteen  bushels  per  acre,  four  bushels  more  than 
other  wheat.  In  Sagadahoc,  also,  it  is.  a  week  earlier  and  yields  twenty 
bushels  per  acre.  In  Penobscot  the  yield  this  year  was  twenty-two 
bushels  per  acre,  and  the  variety  is  commended  as  very  early  and  the 
best  wheat  ever  seen  there. 

In  Carroll  County,  New  Hampshire,  it  yields  on  ordinary  land,  with 
the  usual  cultivation,  about  sixteen  bushels  per  acre,  and  is  "  not  trou- 
bled with  mildew,  blight,  or  weevil."  In  Sullivan  County,  also,  it  does 
very  well. 

In  Addison  County,  Vermont,  it  yields  well  and  escapes  the  midge. 
A  correspondent  states  that  if  it  continues  to  do  as  well  sis  now,  it  will 
be  as  valuable  to  that  section  as  was  the  Black  Sea  wheat.  In  Orleans 
County,  on  the  Canadian  line,  it  has  proved  early,  hardy,  and  lice  from 
disease,  and  is  commended  as  the  best  spring  variety. 

In  Hampden  County,  Massachusetts,  the  Arnautka  is  very  thrifty. 
A  farmer  writes  that  he  esteems  it  the  best  suited  to  that  climate  of  any 
spring  wheat  in  use,  and  thinks  it  may  ultimately  rank  with  the  first 
class  of  winter  wheats.  In  Middlesex  County  it  is  finer  and  larger  than 
other  varieties. 

No  favorable  reports  are  received  from  the  other  Eastern  States,  and 
from  only  Jefferson  County  in  New  York,  where  it  is  considered  a  val- 
uable acquisition. 

In  Illinois,  Wisconsin,  Kansas,  Nebraska,  and  Iowa,  the  reports, 
though  not  numerous,  indicate  that  the  Arnautka  is  productive  and 
valuable.  In  Nevada,  Minnesota,  and  portions  of  Iowa,  it  is  excep- 
tionally so,  the  yield,  in  some  instances,  being  as  high  as  sixty-fold. 

A  Wabashaw  (Minnesota)  correspondent  reports  that  thorough  tests 
during  four  years  prove  it  to  be  superior  to  any  other  spring  wheat  in 
the  West,  millers  declaring  its  flour  to  be  worth  25  per  cent,  more  than 
that  of  tie  varieties  in  general  cultivation.  From  Brown  County  it  is 
reported  the  present  year  that  the  Arnautka  has  been  grown  by  many 
farmers,  and  in  every  instance  has  yielded  a  heavy  crop,  averaging  a 
bashel  of  wheat  to  a  pound  of  seed.  In  Faribault  County  it  has  "  proved 
a  great  yielder,  and  makes  a  large  quantity  of  flour." 

In  Greene  County,  Wisconsin,  the  yield  was  double  the  quantity  of 
the  winter  wheat  and  of  good  quality. 

fiecent  reports  of  cultivation  of  the  Arnautka  in  1868  and  1869,  in 
Kossuth  County,  Iowa,  state  that,  though  both  seasons  were  unfavora- 
ble for  wheat,  the  yield  was  large  and  the  grain  superior. 

In  Peoria  County,  Illinois,  it  is  reported  to  make  more  and  better 
floor  than  any  other  wheat. 

In  Sedgwick  County,  Kansas,  the  yield  has  been  at  the  rate  of  fifty 
bushels  per' acre  the  present  year.  Its  introduction  into  Nebraska  has 
been  attended  with  profitable  results. 

OATS. 

Eight  varieties  of  oats  new  to  this  country  have  been  introduced  and 
distributed  by  the  Department  during  the  last  five  years,  viz :  Potato 
and  New  Brunswick  oats,  from  Scotland,  and  White  and  Black  Swedish, 
from  Denmark,  in  1865;  Excelsior  and  Somerset,  from  England,  j\nd 
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White  Schoneu  from  Germauy,  in  1868 ;  and  Scotch  Dun  oats,  from  Scot- 
land, in  1870.  The  latter  are  a  winter  variety,  and  of  course  have  not 
yet  been  reported  upon.  All  the  other  varieties  named  have  i>roved 
valuable,  the  Excelsior  and  White  Schoucn  remarkably  so.  The  Excel- 
sior have  been  found  suited  to  a  wider  region  and  greater  diversity  of  soil 
and  climate  than  auy  other  imported  variety,  are  the  earliest,  and  have 
proved  most  popular  and  remunerative.  They  originated  from  the  Som- 
erset stock,  and  may  be  classed  .as  an  identical  variety;  but  they  have 
been  so  improved  by  careful  special  culture  as  to  be  worthy  the  distinc- 
tion of  their  separate  name. 

As  with  the  trials  of  other  seeds  some  reports  upon  these  several 
varieties  of  oats  have  been  highly  favorable,  while  others  record 
partial  or  total  failures,  due,  in  many  instances,  to  unfavorable  seasons, 
to  faulty  culture,  &c,  and  in  others  to  the  want  of  adaptation  of  the 
grain  to  the  region. 

POTATO  OATS. 

The  Potato  oats,  after  four  years'  trial  in  Marshall  County,  Michigan, 
are  reported  to  bo  a  decided  improvement  over  the  common  varieties, 
and,  in  1869,  weighed  forty-five  pounds  per  bushel,  common  oats  weigh- 
ing twenty-eight  to  thirty-two  pounds.  In  La  Crosse  County,  Wiscon- 
sin, a  correspondent  reports  that  the  present  year  these  oats  produced 
at  the  rate  of  seventy-two  bushels  from  one  bushel  of  seed,  sown  by 
drill.  In  Ashtabula  County,  Ohio,  sown  in  drills  eight  inches  apart  upon 
turf,  the  yield  was  one  hundred  and  fourteen-fold,  and  in  quality  far 
superior  to  any  oats  ever  grown  in  that  vicinity. 

NEW  BRUNSWICK  OATS. 

A  report  from  Washington  County,-  Pennsylvania,  states  the  result 
of  three  experiments  with  the  New  Brunswick  oats,  commencing  with 
one  pint  of  seed  from  the  Department,  to  be,  the  third  year,  three  hun- 
dred bushels  of  excellent  oats,  weighing  forty-five  pounds  per  measured 
bushel,  upon  six  acres  of  land,  broken  and  planted  with  corn  the  pre- 
vious year.  About  fifty  bushels  were  lost  by  the  ravages  of  grasshoppers 
before  harvest.  This  is  over  fifty-eight  bushels  per  acre  of  very  heavy 
oats.  From  Ottawa  County,  Michigan,  the  yield  is  reported  to  be  fifty  to 
sixty  bushels  per  acre,  and  the  weight  forty-two  pounds  per  bushel. 
The  secretary  of  the  Sibley  County,  Minnesota,  Agricultural  Society 
reported,  in  1869,  a  yield  of  forty-five  bushels  per  acre,  and  forty-seven 
pounds  to  the  measured  bushel. 

SWEDISH  OATS. 

The  White  Swedish  and  Black  Swedish  oats,  the  former  procured  in 
Hamburg,  Germany,  and  the  latter  in  Copenhagen,  Denmark,  have  in 
very  many  cases  been  reported  upon  without  any  distinct  designation 
of  their  kind,  being  classed  merely  as  "  Swedish,"  although  they  are 
distinct  varieties.  Such  reports  are  not  available  in  this  article.  Both 
varieties  have  proved  profitable  additions  to  our  cereals  in  many  locali- 
ties, while  in  others  they  have  failed  to  be  more  remunerative  than  other 
oats.  The  Black  Swedish  are  reported  to  be  subject  to  rust  in  some 
localities  in  Connecticut  and  Wisconsin.  In  Dauphin  County,  Penn- 
sylvania, they  are  stated  to  be  superior  to  other  varieties.  -  In  Denver, 
Colorado,  two  bushels,  drilled  upon  two  acres  and  irrigated  twice,  yielded 
one  hundred  and  sixty-six  bushels.  They  are  hardier,  and  withstand 
spring  frosts  better  than  common  oats  in  that  section.  In  San  Pete 
County,  Utah,  the  yield  has  been  at  the  rate  of  eighty  bushels  per  a^re 
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the  present  year.  In  McLeod  County,  Minnesota,  they  have  done  well, 
yielding  more  }>er  acre  than  other  oats,  by  measure,  and  being  five  to 
twelve  pounds  heavier  per  bushel.  In  some  portions  of  Kansas  they 
are  said  to  yield  remarkably  well,  and  in  Paoli,  Orange  County,  Indiana, 
the  excessive  yield  of  one  hundred  and  twenty-four  bushels  per  acre  is 
reported. 

The  White  Swedish,  in  York  County,  Maine,  after  four  years'  trial, 
yield  thirty-five  bushels,  of  thirty-eight  pounds,  per  acre — better  yield  and 
weight  than  of  other  varieties  there.  They  were  reported  in  1868  and 
1869  by  various  farmers  in  Broome  County,  New  York,  as  superior.  In 
1S6S,  although  a  dry  season,  the  yield  was  good,  and  weight  thirty-nine 
pounds.  In  18C9,  after  three  years'  trial,  they  are  found  to  suit  that 
locality  well,  and  weigh  forty  pounds  per  bushel,  growing  beside  other 
oats  which  weigh  only  thirty  j>ouik1s.  The  secretary  of  the  Broome 
County  Agricultural  Society  reports  that  u  they  grow  well,  do  not  dete- 
riorate in  the  least,  and  though  many  members  have  them,  they  can 
scarcely  supply  the  demand  for  seed."  In  Dauphin  County,  Pennsyl- 
vania, it  is  stated  "no  better  variety  could  be  wished  for,  as  they  are 
remarkably  fine,  yielding  largely,  and  weighing  nearly  forty  pounds  to 
the  bushel."  In  Lawrence  County  the  yield  was  fifty-six-fold  in  meas- 
ure and  weight.  In  Mercer  County,  Ohio,  they  are  reported  ua  great 
success,  ri{)ening  earlier,  producing  more  bushels,  and  weighing  one- 
third  more  than  common  varieties."  A  Brown  County  correspondent 
writes  that  a  pound  of  White  Swedish  oats,  received  from  the  Depart- 
ment, produced  seven  bushels,  weighing  forty-live  pounds  per  bushel. 
After  two  years  of  cultivation,  ho  found  the  quality  equal  to  the  original, 
weighing  forty-five  pounds,  and  yielding  largely  to  the  acre.  The  straw 
is  very  strong,  standing  up  well  against  storms  and  wet,  and  he  thinks 
the  variety  admirably  adapted  to  that  climate. 

WHITE  SCHONEN  OATS. 

These  oats  have  proved  productive  and  profitable  over  a  wide  region, 
and  the  favorable  reports  noted  last  year  are  fully  confirmed  by  later 
returns  from  the  localities  then  reporting.  In  Onondaga  County,  New 
York,  the  present  year,  the  yield  is  eighty-five  bushels  per  acre ;  in 
Sussex  County,  New  Jersey,  fifty  to  sixty  bushels,  weighing  forty  pounds 
per  bushel.  The  secretary  of  the  county  agricultural  society,  who  makes 
the  report,  says :  "  We  hope  to  have  enough  seed  to  supply  Sussex 
County,  as  these  Schonen  oats  appear  destined  to  supersede  all  others." 
In  Washington  County,  Pennsylvania,  the  yield  this  year  is  reported  to 
be  sixty-four  bushels  per  acre.  In  Dauphin  County  they  are  stated  to 
be  remarkably  fine,  to  yield  largely,  and  weigh  nearly  forty  pounds  per 
bushel.  A  Mercer  County  correspondent  states  that  their  quality  is 
very  superior,  that  they  seem  peculiarly  adapted  to  Northern  Pennsyl- 
vania, and  that  "  in  an  ordinary  season,  with  good  farming,  they  will 
easily  produce  seventy-five  to  one  hundred  bushels  per  acre." 

In  Baltimore  County,  Maryland,  the  second  sowing  from  a  quart  of 
seed  furnished  by  the  Department  produced  forty  bushels  the  present 
year.  The  reporter  says :  "  This  variety  is  superior  to  our  common  oats, 
having  stifler  straw  and  larger  head,  and  yielding  more  bushels  to  the 
acre  and  of  better  quality."  In  Princess  Anne  County,  Virginia,  they 
are  stated  by  one  farmer  to  be  superior  to  any  others  raised  in  the 
county,  and  by  another  the  yield  is  reported  to  be  twenty-five-fold,  as 
good  as  the  seed  sown.  The  secretary  of  the  farmers'  club  in  Lee 
County,  West  Virginia,  reports  a  yield  of  about  thirty-fold.  In  Fond 
du  Lac  County,  Wisconsin,  they  are  prized  on  account  of  their  still 
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straw  and  good  yield;  and  in  Bock  County,  where  the  Black  Swedish 
were  rained  by  rust,  the  Schonen  were  not  affected.  Also  in  Bay  Comity, 
Michigan,  where  the  former  did  not  succeed,  the  latter  did  remarkably 
well,  the  straw  being  very  stiff,  the  heads  large,  and  the  oats  weighing 
forty-six  pounds  to  the  bushel. 

In  Crawford  County,  Illinois,  the  Schonen  oats  rusted  on  account  of 
lateness,  a  fact  sometimes  mentioned  in  other  reports.  In  Wbitesides 
County  their  qnality,  in  18C9,  was  excellent,  and  they  yielded  at  the  rate 
of  seventy-five  bushels  per  acre;  in  Macoupin,  seventy  bushels.  In 
Miami  County,  Kansas,  sown  broadcast,  the  yield  was  sixty-fold,  but 
the  weight  not  much  greater  than  that  of  common  oats.  In  Nemaha 
County  the  yield  was  sixty-four-fold  and  the  grain  excellent.  In  Riley 
County,  also,  the  yield  was  large.  In  Stone  County,  Missouri,  it  was 
forty-fold,  rather  better  than  the  Black  Swedish,  hi  Brown  County, 
Minnesota,  they  are  reported  a  valuable  acquisition,  well  adapted  to  the 
soil  and  climate,  and  much  superior  to  the  oats  usually  raised  there, 
being  heavy  and  yielding  abundantly. 

In  Clayton  County,  Iowa,  the  yield  of  common  oats  was  ten-fold,  as 
reported  by  one  farmer,  while  the  yield  of  this  variety,  similarly  treated, 
was  thirty-two-fold,  quality  good,  and  kernels  large.  In  Whatcom 
County,  Washington  Territory,  from  seed  drilled  in,  the  yield  in  1869 
was  sixty-fourfold  and  weight  thirty-six  pounds  per  bushel,  as  reported 
by  the  secretary  of  the  agricultural  society. 

The  Somerset  oats  in  Orleans  County,  Vermont,  ripened  ten  days 
earlier  than  other  kinds  the  present  year,  and  were  very  heavy.  In 
Susquehanna  County,  Pennsylvania,  the  yield  on  a  creek  flat  was  eighty- 
fold,  and  weight  forty  pounds  per  bushel.  In  the  District  of  Columbia 
the  yield  was  forty-four-fold  and  weight  thirty-eight  pounds  per  bushel, 
other  oats  weighing  twenty-six  pounds.  In  Huntingdon  County,  Indi- 
ana, the  yield  is  reported  at  eighty  bushels  per  acre,  and  weight  forty- 
live  pounds.  These  were  the  premium  oats  at  the  annual  fair  in  this 
county  in  1869.  In  Clarke  County  the  yield  and  weight  of  grain  are 
reported  to  be  heavy,  and  the  straw  tall. 

EXCELSIOR  OATS. 

No  other  variety  of  oats  introduced  into  the  country  has  proved  equal 
to  the  Excelsior  in  weight,  yield  of  grain,  and  adaptability  to  a  great 
diversity  of  soil  and  climate.  The  yield  of  straw  is  also  heavy,  and 
when  not  too  thickly  seeded,  and  grown  upon  soil  not  too  rich,  they 
stand  up  well.  The  reports  of  experiments  show  that  the  thinnest  seed- 
ing has  produced  the  greatest  yield  and  heaviest  grain.  Their  tillering 
is  remarkable,  as  many  as  twenty  stalks  having  originated  from  one 
seed.  The  reports  upon  the  Excelsior  oats  given  in  this  article,  as  in 
the  case  of  other  grain  noted  in  the  Annual  Report  of  1869,  are  additional 
to  the  reports  published  in  that  volume. 

In  Penobscot  County,  Maine,  the  Excelsior  were  ten  days  earlier  than 
other  varieties,  the  yield  about  forty-fold,  and  the  grain  weighed  forty- 
four  pounds  per  bushel ;  they  did  not  rust.  In  Kennebec  County  the 
yield  was  forty-fold.  Our  correspondent  says  they  grew  six  feet  high, 
the  yield  was  about  four  times  that  of  the  common  varieties,  and  he 
considers  them  superior  to  any  other  variety  he  has  raised.  In  Cumber- 
land County  the  yield  was  twenty-four-fold,  and  the  oats  matured  two 
weeks  earlier  than  other  oats,  from  Canada,  grown  beside  them,  and 
were  much  heavier.  At  Brunswick,  in  the  same  county,  the  yield  was 
thirty-three-fold,  grain  full  and  plump  as  barley,  and  tit  to  cut  live  days 
earlier  than  other  oats.    At  Richmond  Corner,  Sagadahoc  County,  the 
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yield  was  forty-fold  of  grain  much  heavier  than  the  common  oats,  and 
also  five  days  earlier.  In  Bowdoinham,  in  the  same  county,  they  stood 
five  feet  high,  and  are  pronounced  "  the  best  oats  ever  seen  in  the  town." 

In  Hillsborough  County,  New  Hampshire,  the  yield  was  over  forty-five- 
fold, and  the  grain  superior.  In  Carroll  County  the  yield  this  year  was 
good,  and  the  weight  forty  pounds  per  bushel.  In  Merrimack  County 
the  yield  was  twenty-eight-fold,  and  the  grain,  thoroughly  cleaned,, 
weighed  forty-six  pounds  per  bushel.  They  took  the  diploma  at  the 
New  Hampshire  State  Fair  in  1870. 

In  Windham  County,  Vermont,  these  oats  were  experimented  with  by 
many  persons,  and  in  every  case  the  yield  was  good,  and  the  grain  large 
and  heavy.  Some  of  the  heads  were  twenty  inches  long,  and  the  straw 
was  of  excellent  quality.  In  Randolph,  Orange  County,  one  farmer  re- 
ports the  yield  about  forty-fold,  and  the  weight  of  grain  forty-one  pounds 
per  bushel ;  in  another  instance,  the  weight  of  the  grain  was  forty-three 
pounds. 

In  Queens  County,  New  York,  the  Excelsior  matured  eight  days 
earlier  than  other  oats,  and  yielded  forty-three  bushels  per  acre,  the  seed 
drilled  in.  In  Winchester  County  the  yield  was  thirty-five  bushels  per 
acre,  thirty -five  pounds  per  bushel,  arid  the  straw  was  strong,  high,  and 
double  that  of  other  oats  in  quantity.  The  oats  were  also  two  weeks 
earlier  than  other  kinds.  In  Jefferson  County  the  yield,  reported  by 
the  secretary  of  the  county  agricultural  society,  was  forty-three-fold, 
and  quality  superior.  In  Oneida  County,  upon  land  not  the  best  for 
grain,  the  weight  of  the  oats  grown  was  forty  pounds  per  bushel,  the 
average  weight  of  common  oats  grown  there  being  less  than  thirty-two 
pounds.  In  Cortland  County  the  yield  this  year  was  at  the  rate  of  thirty 
bushels  per  acre,  and  weight  over  thirty-five  pounds.  In  Washington 
County  they  are  reported  to  be  "  the  best,  brightest,  heaviest,  and  have 
the  evenest  kernel  of  any  oats  ever  introduced "  into  that  section  of 
the  country ;  yield,  sixty-five  bushels  per  acre. 

Several  experiments  were  reported  in  1869  from  Dauphin  County, 
Pennsylvania,  by  Hon.  E.  J.  Haldeman,  of  an  increase  of  nearly  two 
hundred-fold.  This  yield  is  the  largest  yet  reported,  and  remarkable 
even  in  limited  experiments  under  the  most  favorable  circumstances. 
The  yield  in  Tioga  County  is  reported  at  ninety-fold,  the  grain  weighing 
forty  and  onerhalf  pounds  per  bushel ;  in  Cumberland  County  one  hun- 
dred and  thirty-six-fold,  weight  forty-five  pounds  per  bushel.  In  Ches- 
ter County,  it  is  stated,  they  are  "early,  handsome,  and  heavy." 

In  Talbot  County,  Maryland,  sown  broadcast  on  rich  land,  without 
manure,  the  yield  was  twenty-four-fold,  and  weight  forty-five  pounds 
per  bushel.  In  Kent  County,  upon  land  thinly  seeded,  the  yield  was 
seventy-five-fold,  weight  forty-five  pounds. 

In  Erie  County,  Ohio,  from  seed  drilled  in,  the  yield  was  over  fifty- 
seven-fold.  .  In  Cuyahoga  about  twenty-fold^  and  weight  forty-two 
pounds.  In  Trumbull  County  the  yield  was  sixteen-fold,  weight  forty- 
two  pounds.  The  results  of  four  experiments  in  Hamilton  County  are 
reported  by  Mr.  J.  8.  Sheppard,  and  are  respectively  thirty-eight,  forty- 
two,  thirty-six  and  forty-tour-fold.  The  secretary  of  the  Stark  County 
Agricultural  Society  reports  the  yield  seventy-fold,  and  the  quality  as 
good  as  that  of  the  seed  sown. 

Hon.  John  Pool,  of  North  Carolina,  in  a  letter  of  August  10, 1870, 
says  that  the  product  of  four  quarts  of  Excelsior  oats  was  seven  and  one- 
half  bushels,  weighing  thirty-seven  pounds  to  the  bushel,  and  that  the 
oats  have  attracted  a  great  deal  of  attention  in  the  neighborhood,  being 
the  finest  ever  seen  there. 
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Id  Keweenaw  County,  Michigan,  these  oats  are  plump  and  heavy,  mid 
mature  much  earlier  than  common  oats,  the  correspondent  adding  that 
they  promise  great  improvement,  in  early  maturity,  quality,  and  quantity^ 
over  anything  raised  there.  In  Jackson  County  the  yield  was  fifty-nine 
bushels  per  acre,  and  the  crop  matured  early.  John  F.  Van  de  Vante, 
of  Sturgis,  St.  Joseph  County,  reported  on  the  1st  of  October,  1870, 
that  from  a  package  of  Excelsior  oats,  received  from  this  Department 
the  preceding  year,  he  raised  two  bushels,  which  this  year  produced  one 
hundred  and  twenty -five  bushels,  weighing  forty-four  pounds  to  the 
bushel.  He  thinks  this  variety  better  adapted  to  that  climate  than  any 
he  has  seen. 

In  Fond  du  Lac  County,  Wisconsin,  the  Excelsior  oats  yielded  over 
fifty-eight  bushels  per  acre,  by  measure,  weighing  forty-nine  and  one-halt 
pounds  per  bushel.  In  Adams  County,  drilled  in,  on  sandy  loam,  the 
yield  in  one  instance  was  one  hundred  and  forty-twofold,  and  the  weight 
i'orty-two  pounds  per  bushel.  In  Oconto  County  the  yield  was  sixty 
bushels  per  acre,  and  weight  forty-four  pounds.  In  Waupacca  County 
the  yield  was  large,  and  weight,  in  1869,  forty-six  pounds,  and  in  1870 
forty-seven  pounds  per  bushel. 

In  Hamilton  County,  Illinois,  they  weigh  forty-one  pounds  per  bushel. 
In  Champaign  County  the  yield  was  about  twenty-seven-fold  in  1869, 
and  the  grain  heavy. 

From  Terre  Haute  County,  Indiana,  the  secretary  of  the  Henry  Creek 
Agricultural  Society  writes  that  the  Excelsior  oats  raised  from  the  seed 
received  from  the  Department  took  the  premium  at  the  county  fair,  and 
that  the  grain  was  fully  equal  to  the  original  seed. 

In  Cole  County,  Missouri,  the  Excelsior  oats  are  pronounced  much 
superior  in  grain  and  length  and  strength  of  straw  to  other  varieties 
cultivated  beside  them.  They  were  the  premium  oats  at  the  county  fair 
in  1869.  In  Phelps  County  the  yield  was  thirty- two-fold  ;  weight,  forty- 
six  pounds. 

In  Cherokee  County,  Kansas,  though  affected  in  some  localities  with 
rust,  they  yielded  better  than  the  common  varieties. 

In  Sibley  County,  Minnesota,  these  oats  are  about  eight  days  earlier 
than  other  varieties,  and  are  reported  to  yield  eighty  bushels  per  acre. 

In  Wayne  County,  Iowa,  they  are  classed  as  superior;  in  Dallas 
County  the  yield  is  large,  and  the  weight  of  grain  forty-five  pounds  per 
bushel ;  and  in  Humboldt  the  yield  is  stated  to  be  eighty-fold. 

In  San  Pete  County,  Utah,  they  are  considered  u  a  great  acquisition, 
and  weigh  eight  to  ten  pounds  heavier  than  other  oats." 

The  secretary  of  the  Oregon  State  Agricultural  Society  reports  that 
of  the  various  grains  tested  on  his  own  farm,  the  Excelsior  oats  proved 
superior,  and  seem  well  adapted  to  that  State. 

VEGETABLES,  PLANTS,  ETC. 

A  larger  proportion  of  the  reports  of  experiments  with  field  and  gar- 
den vegetables,  plants,  and  grasses  has  been  received  from  Southern 
and  Western  States ;  but  of  all  reports  made,  few  are  here  used  or  can 
be  made  available,  as  few  furnish  statements  which  permit  a  comparison 
of  their  value  with  varieties  already  in  general  cultivation.  In  many 
localities,  however,  the  seeds  distributed  have  proved  of  especial  value, 
introducing  new  plants  into  suitable  localities  untried  before,  or  supe- 
rior varieties  of  kinds  already  cultivated;  and  frequently,  as  was  ex- 
pected, the  mere  change  of  seed  has  resulted  in  increased  production. 

In  some  portions  of  Texas  the  Russian  turnip  has  proved  a  valuable 
acquisition,  surpassing  all  others  in  flavor.    The  Orange  Globe  mangelr 
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wiirzel  has  taken  Tajik  as  the  earliest  beet  iu  Ellis  County,  and  Cook's 
Favorite  as  the  best  tomato.  In  Austin  County  Carter's  Early  peas, 
planted  the  Oth  of  March,  matured  sufficiently  for  table  use  the  28th  of 
April.  The  White  Japan  muskmelon  is  reported  the  best  ever  raised 
in  Anderson  County ;  and  in  Austin  the  Sprouting  Dwarf  Ulm  cabbage 
gave  two  crops,  the  first  heads  having  been  cut  off,  and  heads  seven 
inches  in  diameter  maturing  from  new  sprouts. 

The  Pine-apple  beet  is  reported  by  a  market  gardener  in  Lewisburg, 
Ohio,  to  be  the  most  satisfactory  of  any  raised  by  him,  being  as  early 
as  the  Bassano,  hardy,  of  the  finest  flavor,  and  an  excellent  keeper. 

In  Dresden,  Tennessee,  the  American  Drumhead  cabbage  has  sur- 
passed other  kinds,  and  the  Salmon  radish,  in  Marion,  Alabama. 

In  Drew  County,  Arkansas,  the  White  Japan  muskmelon  is  reported 
to  be  the  sweetest  and  best -flavored  variety  known  there. 

In  Delaware  County,  Iowa,  the  Scarlet  White-tipped  radish,  Early 
Nocera  onion,  Mountain  Sprout  watermelon,  and  Vilmorin's  improved 
sngar-beet,  proved  the  best  of  their  respective  varieties ;  and  in  Bock 
Island,  Illinois,  as  reported  by  the  gardener  of  the  arsenal,  the  Student 
parsnip,  said  to  have  originated  there,  the  Early  Nocera  onion,  and  Til- 
den  tomato,  are  superior  varieties.  The  onions  were  fully  ripe  four 
months  after  seed-sowing. 

The  Scarlet  radish  was  fit  for  the  table  in  Jefferson  County,  West 
Virginia,  thirty-seven  days  after  sowing. 

In  Grant  County,  Kentucky,  Rock  County  and  other  portions  of  Wis- 
consin, and  Humboldt  County,  Iowa,  the  Schweinfurt  Quintal  cabbage 
grew  very  large,  crisp,  and  tender.  In  the  latter  county  the  average 
weight  is  stated  to  be  twenty  pounds  each.  In  Glencoe,  Minnesota, 
they  grew  nearly  to  the  size  of  a  bushel  basket ;  and  in  Milford,  New 
Hampshire,  they  weighed  twelve  to  twenty  pounds.  In  Lewis  County, 
New  York,  the  greatest  size  is  reported,  the  average  weight  being  about 
twenty  pounds,  and  one,  exhibited  at  the  county  fair  in  1869,  weighed 
forty  pounds. 

In  St  Louis,  Missouri,  the  Leviathan  White  celery  is  reported  crisp 
and  tender,  and  some  of  the  stalks  grew  six  feet  long. 

The  New  Jersey  Hybrid  cucumber  proves  very  prolific  in  Liberty 
County,  Georgia,  excellent  in  flavor,  and  measures  13  to  15  inches  in 
length.    In  Hampton,  Virginia,  this  variety  does  equally  well. 

In  Merrick,  Nebraska,  the  Achapesnorricher  melon  proves  very  deli- 
cious, equal,  at  least,  to  the  Cassaba  melon ;  and  in  Chico,  California, 
its  flesh  is  solid,  thick,  and  very  fine  in  quality ;  small  melons  weighed 
sixteen  pounds  5  seed  cavity  small. 

In  Stoughton,  Wisconsin,  a  change  of  seed  of  the  Connecticut  seed- 
leaf  tobacco,  the  fresh  seed  grown  in  alternate  rows  with  the  same  va- 
riety grown  therefor  some  years,  produced  a  larger  crop  and  of  better 
quality.  The  difference  in  favor  of  the  new  seed  was  perceptible  all 
through  the  season. 

The  jute  plant  is  now  being  cultivated  at  St.  Augustine,  Florida,  from 
seed  furnished  by  the  Department,  and  also  in  other  localities  along  the 
Golf.  Egyptian  cotton-seed  in  Florida,  Texas,  and  Mississippi,  has  done 
well  in  the  cases  which  have  been  reported.  An  old  planter  in  Warren 
County,  Mississippi,  thinks  it  would  make  1,200  to  1,500  pounds  per 
acre,  under  favorable  circumstances,  and  says  it  has  the  finest  lint  and 
best  staple  he  ever  saw. 

The  ramie  plant  (Bcehmeria  nivcaj  or  the  China  grass  of  commerce, 
cultivated  in  many  parts  of  the  South,  from  seed  furnished  originally 
through  this  Department,  is  fotmd  well  adapted  to  that  portion  of  the 
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country,  and  when  it  can  b^  utilized  cheaply  it  may  become  a  staple 
crop.  It  multiplies  very  rapidly  from  root-planting,  one  hundred  roots 
having  in  one  year  produced  plants  enough  for  over  one  hundred  and 
fifty  acres,  as  reported  from  Louisiana.  In  Fayette  County,  Tennessee, 
it  grows  very  thriftily,  and  produces  a  beautiful,  glossy  fiber.  In  Goliad, 
Texas,  it  grows  well  both  firom  seeds  and  roots:  and  in  Austin  the  staple 
is  reported  long,  fiber  excellent,  white,  and  silky. 

From  Baton  Kouge,  Louisiana,  and  Bel  Air,  Georgia,  reports  concern- 
ing the  successful  growth  of  the  Tea  plant  have  been  received,  and  occa- 
sional calls  upon  the  Department  for  seed  show  an  interest  in  efforts  for 
native  tea  production.  In  the  localities  named  it  is  said  that  the  plants 
grow  finely,  and  the  flavor  of  the  tea  produced  is  equal  to  that  of  the 
tea  of  China.  A  correspondent  in  Louisiana  says  that  the  tea  plant 
(Thea  viridis)  grows  well  in  that  State,  and  that  one  of  the  members  of 
his  agricultural  association  has  between  three  hundred  and  four  hundred 
fine  shrubs  four  and  one-half  to  six  feet  high. 

The  introduction  of  several  varieties  of  clover  has  been  attended  with 
satisfactory  results  in  various  localities.  This  is  especially  true  of  the 
Alsike  clover,  reports  upon  which  have  been  noted  from  time  to  time  in 
the  monthly  and  annual  reports  of  the  Department  Lucern  (Medioago 
sativaj  grown  near  Columbia,  South  Carolina,  from  seed  ftirnished  by 
the  Department,  is  reported  as  growing  finely,  and  "  one  of  the  very 
few  grasses  that  will  grow  v  there.  W.  S.  Monteith,  of  Columbia,  says: 
"In  all  the  upper  counties  of  this  State  it  would  be  of  very  great  value, 
if  largely  planted  to  take  the  place  of  clover." 


MINOR  VEGETABLE  PRODUCTS  AND  THEIR 

SOURCES. 

The  introduction  of  new  industries  is,  at  all  times  and  in  all  countries, 
a  matter  of  special  interest  of  a  two-fold  character — the  direct  addition 
to  the  industrial  and  wealth-producing  resources  of  a  nation,  and  the 
indirect  value  that  is  certain  to  follow  a  system  of  rotative  cropping  and 
diversity  of  culture,  in  maintaining  the  fertility  and  economical  manage- 
ment of  the  soil.  The  inducements  for  further  efforts  in  this  direction, 
and  the  stimulus  to  new  trials,  become  clearly  apparent  when  we  reflect 
upon  the  fact  that,  with  the  exception  of  tobacco  and  Indian  corn,  all 
of  our  cultivated  field  crops  and  most  of  our  esteemed  esculent  vegeta- 
bles are  of  foreign  origin. 

This  Department  has  actively  stimulated  experiments  and  tests  of  new 
plants,  and  responded  to  repeated  inquiries  in  this  direction.  Fruits, 
fibers,  gums,  dyes,  and  medicinal  products,  which  have  not  been  thus 
far  the  object  of  productive  industry  in  this  country,  can  be  profitably 
introduced,  as  many  have  been,  through  the  agency  of  this  branch  of 
the  Government.  It  is  not  maintained  that  all  the  plants  named  in 
this  article  can  find  in  this  country  the  conditions  most  favorable  to 
their  growth  or  to  their  profitable  production  if  easily  grown. 

The  theory  of  acclimatization  of  plants,  although  a  subject  frequently 
alluded  to,  has  no  tangible  support  or  foundation  on  facts.  A  species 
is  either  fitted  or  unfitted,  either  hardy  or  tender,  in  any  given  climate 
or  locality.  It  is  a  question  to  be  decided  by  experiment.  The  most 
popular  system  of  so-called  acclimatizing  is  by  sowing  seeds  of  successive 
generations,  with  a  view  of  rendering  the  offspring  better  suited  to  the 
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altered  conditions,  but  experience  seems  to  prove  that  no  permanently 
useful  result  has  been  obtained  by  this  course.    Individual  plants  may 
be  influenced,  to  a  certain  extent,  by  local  causes  of  soil  and  climate ; 
but  the  capacity  of  a  species  to  resist  heat  or  cold,  aridity  or  moisture, 
remains  unaltered.    This  is  well  exemplified  in  the  case  of  the  tomato, 
which,  although  it  has  been  cultivated  for  one  hundred  years,  and 
generation  alter  generation  has  been  raised  from  its  seeds^  is  still  as 
easily  affected  by  cold  as  it  was  when  first  introduced  into  cultivation. 
The  external  appearance  of  a  plant  affords  but  little  assistance  in 
determining  its  climatic  nature.    There  are,  however,  certain  observable 
features  that  may  be  noticed.    Plants  having  an  abundance  of  expansive 
foliage,  as  some  palms,  musas,  &c,  are  natives  of  a  humid  atmosphere. 
Asiatic  plants  have  been  noted  for  their  beauty;  African,  for  their 
fleshy  imd  succulent  leaves,  as  the  aloes  and  mesembryanthemums; 
American,  for  the  smoothness  and  length  of  their  foliage,  and  for  the 
singularity  of  shape  of  .their  flowers  and  fruit.     Plants  indigenous 
to  polar  and  mountainous  regions  are  generally  low,  with  small  and 
compressed  leaves,  but  with  flowers  large  in  proportion.    Australian 
plants  are  distinguishable  for  small,  dry,  and  shriveled  leaves.    In 
Arabia  they  are  low  and  dwarfish;  in  the  Indian  Archipelago  generally 
shrubby  and   furnished  with  prickles;  while  in  the  Canary  Islands 
many,  which  in  other  countries  are  merely  herbs,  assume  the  appear- 
ance of  shrubs  and  trees.    The  shrubby  plants  of  the  Cape  of  O6od 
Hope  and  Australia  exhibit  a  striking  similarity,  as  do  also  the  shrubs 
and  trees  of  the  northern  parts  of  Asia  and  America,  which  may  be 
exemplified  in  the  Platanus  orientcUis  of  the  former,  and  in  the  Pkdanus 
occidentalis  of  the  latter,  as  well  as  in  the  Fagus  sylvatica  and  Fagtis 
ferruffinea,  or  Acer  Cappadociutn  and  Acer  saccharinum,  and  yet  the  herbs 
and  undergrowth  of  the  two  countries  are  very  dissimilar. 

A  knowledge  of  the  native  country  of  a  plant  is  not  always  sufficient 
information  regarding  its  powers  of  endurance.  The  mere  fact  that  a 
plant  is  a  native  of  China,  or  that  it  comes  from  South  America,  will 
not  in  itself  enable  us  to  assign  a  limit  to  its  climatic  range  j  as  we 
have  plants  from  both  these  countries  which  are  capable  of  resisting  a 
zero  cold,  while  we  have  others  from  the  same  places  which  would  be 
kilted  if  subjected  to  a  temperature  of  32°.  Temperature  is  the  grand 
regulating  condition,  and  as  this  is  affected  by  elevation  as  well  as  by 
increase  of  latitude,  we  find  the  mountain  ranges  near  the  equator  pre- 
senting all  the  features  of  a  tropical,  a  temperate,  and  even  an  arctic 
vegetation.  Thus  palms  and  plantains  luxuriate  at  the  bases  of  these 
tropical  mountains.  Above  these  appear  oranges  and  limes;  then 
succeed  corn  and  wheat;  and  still  higher  commences  the  series  of 
plants  peculiar  to  temperate  regions.  Similar  phenomena  present  them- 
selves in  temperate  latitudes.  "  We  may  begin  the  ascent  of  the  Alps, 
for  instance,  in  the  midst  of  warm  vineyards,  and  pass  through  a  suc- 
cession of  oaks,  sweet  chestnuts,  and  beeches,  till  we  gain  the  elevation 
of  the  more  hardy  pines  and  stunted  birches,  and  tread  on  pastures 
fringed  by  borders  of  perpetual  snow.  At  the  elevation  of  1,950  feet 
the  vine  disappears ;  and  at  1,000  feet  higher  the  sweet  chestnut  ceases 
to  thrive ;  1,000  feet  farther  up,  and  thq  oak  is  unable  to  maintain  itself; 
at  an  elevation  of  4,080  feet  the  birch  ceases  to  grow ;  and  the  spruce 
fir  at  the  height  of  5,900  feet,  beyond  which  no  tree  appears.  The 
Shododendranferrngitwitm  then  covers  immense  tracts  to  the  height  of 
7,800  feet,  and  the.  herbaceous  willow  creeps  200  to  300  feet  higher, 
accompanied  by  a  few  saxifrages,  gentians,  and  grasses,  while  lichens 
a&d  mosses  struggle  up  to  the  imperishable  barrier  of  eternal  snow." 
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Humboldt  has  given  a  sketch  of  the  vegetation  of  the  Andes,  com- 
mencing at  the  level  of  the  ocean  and  extending  to  the  highest  summits. 
A  condensed  view  of  this  sketch  may  serve  as  a  general  illustration  of 
the  distribution  of  plants  as  influenced  by  climate,  arising  from  altitude 
above  the  sea  level. 

1.  Tropical  zone,  or  region  of  palms. — This  region  stretches  from  the 
level  of  the  ocean  to  the  height  of  3,000  feet  Here  flourish  the  mag- 
nificent family  of  palms,  odoriferous  and  balsamic  plants,  the  family  of 
HcitaminaCj  laurels,  mimosas,  the  sugar-cane,  coffee-plant,  and  indigo. 

2.  Temperate  zone. — Above  the  region  of  palms  is  that  of  the  tree 
ferns  and  cinchonas,  the  caoutchouc  tree,  camphor  shrubs,  passion 
flower,  and  a  variety  of  useful  and  beautiful  plants.  At  8,000  feet  is 
the  region  of  oaks.  Here  also  grow  wheat,  barley,  oats,  and  the  fruit 
trees  of  Europe. 

3.  Alpine  zone. — From  C,000  to  12,000  feet  extends  the  region  of  Alpine 
plants.  Here  flourish  the  ranunculuses,  gentians,  and  a  variety  of 
hardy  plants. 

4.  Arctic  zone. — At  the  height  of  15,000  feet  all  flowering  plants  dis- 
appear, and  lichens  alone  clothe  the  rocks  and  ground.  Some  of  these 
appear  to  vegetate  under  the  snow,  for,  at  16,800  feet,  near  the  summit 
of  Chimborazo,  the  Umbilicaria  pusUdata  and  Verruearia  geograpliica  are 
seen  growing  on  a  shelf  of  rock;  and  these  were  the  last  organized 
substances  adhering  to  the  soil  at  so  great  a  height  which  Humboldt 
and  his  companions  were  able  to  discover. 

5.  8nowy  region. — Th6  last  region  is  that  within  the  line  of  perpetual 
congelation,  where  eternal  ice  and  snow  hold  their  dominion. 

Do  Candolle  calculated  that  in  France  every  540  feet  of  vertical  eleva- 
tion are  equivalent  to  a  receding  of  one  degree  from  the  equator,  while 
Humboldt  estimated  that  in  tropical  countries  every  rise  of  396  feet  is 
equal  to  one  degree  of  latitude  north.  Meyen,  in  his  division  of  the 
horizontal  range  of  vegetation  into  zones,  extends : 

1.  The  equatorial  zone  to  15°  on  both  sides  of  the  equator.  In  this 
division  we  find  the  Cape  Verde  Islands,  Sierra  Leone,  Ascension,  and  St. 
Helena,  the  republic  of  Liberia,  the  settlements  in  the  Gulf  of  Guinea ; 
and,  on  the  western  coast  of  Africa,  Abyssinia,  Zanzibar  on  the  east 
coast,  Mccha  and  Aden  in  the  Eed  Sea,  the  northern  portion  of  Mada- 
gascar, the  Seychelles,  Northern  India,  Ceylon,  and  the  Nicobar 
Islands,  Sumatra,  Siam,  Malacca,  Singapore,  Cochin  China,  the  Philip- 
pine Islands,  Borneo,  Celebes  and  Moluccas,  Java  and  Madura,  Banca, 
the  Johore  Archipelago,  Timor,  and  the  eastern  group  of  islands,  with 
New  Guinea,  a  large  portion  of  Northern  Australia,  the  Marquesas, 
Society  and  other  oceanic  islands.  In  South  America  we  find  Peru, 
Bolivia,  Ecuador,  New  Granada,  and  Venezuela,  Guiana,  and  a  large 
portion  of  Brazil,  Trinidad,  Barbadoes,  and  most  of  the  islands  in  the 
Caribbean  Sea.    This  zone  has  a  mean  temperature  of  78£°  to  82£°. 

2.  The  tropical  zone  reaches  from  the  15th  degree  on  each  side  of  the 
equator  to  the  tropics,  in  23°  latitude.  The  mean  temperature  is  73£°  to 
82 £°  5  summer  temperature  80°  to  86° ;  winter  temperature  in  the  east- 
ern coast  districts,  59°.  In  this  region  we  find  the  following  countries : 
The  Sandwich  Islands,  Canton  in  the  province  of  China,  Burmah,  Cal- 
cutta, Bengal,  Bombay,  Madagascar,  and  Mauritius ;  the  southern  por- 
tion of  Brazil,  Cuba,  San  Domingo,  Mexico,  and  Central  America* 

The  sub-tropical  zone  extends  from  23°  to  34°  of  latitude.  A  num- 
ber of  tropical  fruits  may  be  found  in  this  region.  The  winters  arc 
mild,  and  vegetation  is  green  throughout  the  year.  In  the  northern 
division  of  the  zone  palms  and  bananas  grow  on  the  plains.    In  this 
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region  are  comprised  all  the  extreme  northern  portions  of  Africa  bor- 
dering upon  the  Mediterranean,  and  comprising  Algiers  and  the  Bar- 
bary  States,  Egypt,  part  of  Persia,  Cabool,  and  the  Punjab ;  the  greater 
portion  of  China,  Lower  California,  Texas,  the  Southern  States  of  North 
America,  the  Bermudas,  the  Cape  Colony  and  Natal,  New  South  Wales, 
Southern  and  Western  Australia,  Northern  New  Zealand,  the  larger 
portion  of  Chili,  Paraguay,  Uruguay,  and  the  Argentine  Republic,  the 
provinces  of  Brazil  from  St.  Paul  to  Rio  Grande,  Madeira,  and  Canary 
Islands.  Thus  it  appears  that,  in  regard  to  the  geographical  distribu- 
tion of  plants,  altitude  and  latitude  are  synonymous  terms  within  speci- 
fied zones ;  and  that  next  in  importance  to  the  introduction  of  a  new 
plant  is  a  knowledge  of  its  habitat ;  the  altitude,  exposure,  and  phys- 
ical surroundings  of  its  original  home ;  and  that  botanical  collectors 
should  be  strongly  impressed  with  the  value  and  necessity  of  minute 
details  in  these  particulars. 

For  some  time  past  the  correspondence  of  this  Department  has  indi- 
cated that  a  brief  notice  of  the  sources  of  commercial  vegetable  pro- 
ducts would  be  desirable.  In  accordance  with  this  intimation,  the  fol- 
lowing notes  have  been  prepared  on  oils,  gums  and  resins,  tea  and  other 
products  from  which  beverages  are  made,  spices  and  condiments,  and 
vegetable  .waxes ;  to  be  followed  in  future  Reports  with  similar  notes  on 
fibers,  dyes,  medical  extracts,  fruits,  &c.,  if  found  desirable. 

OILS. 

Gingelly  oil,  Sesame  oil,  Teel-oil — This  oil  is  expressed  from  the  seeds 
of  Sesamum  Indicum,  (Pedaliaeece,)  a  free-growing  annual  plant,  indige- 
nous to  the  East  Indies,  but  extensively  cultivated  in  Japan  and  other 
8ub-tropical  countries.  A  large  commercial  business  is  carried  on  in  the 
growth,  manufacture,  and  trade  in  this  oil,  which  is  as  clear  and  sweet 
as  that  from  almonds,  and  as  tasteless  as  that  of  the  olive.  It  is  often 
u^ed  to  adulterate  the  former,  and  when  carefully  expressed  is  employed 
as  a  substitute  for  the  latter.  In  Japan  it  is  used  in  cooking  fish,  and 
the  Egyptian  ladies  consider  it  of  value  for  the  toilet,  to  give  a  bloom 
and  luster  to  the  skin,  and  to  preserve  the  beauty  of  the  hair.  It  is  suffi- 
ciently pure  to  admit  of  being  made  the  medium  of  extracting  perfumes. 
Mnch  difference  of  color  is  observed  in  imported  samples,  which  is 
entirely  due  to  the  preparation.  When  the  seeds  are  thrown  into  the 
mill  without  first  undergoing  any  cleansing  process,  the  expressed  oil 
becomes  mixed,  with  a  portion  of  the  coloring  matter  of  the  epidermis 
of  the  seed,  and  is  much  inferior  to  that  obtained  by  repeatedly  wash- 
ing the  seeds  in  cold  water,  or  by  boiling  them  for  a  short  time  until 
the  whole  of  the  reddish-brown  coloring  matter  is  removed,  and  they 
become  white.  They  are  then  dried  in  the  sun,  and  the  oil  obtained 
is  of  a  very  pale  straw  color,  of  agreeable  odor,  and  but  little  infe- 
rior to  olive  oil.  The  Sesamum  is  frequently  cultivated  here  for  its 
leaves,  under  the  name  of  the  bene  plant.  The  leaves  are  mucilaginous 
ifl  water,  and  are  used  to  alleviate  summer  complaints  in  children.  This 
plant  ripens  its  seeds  in  most  of  the  Middle  States,  and  in  all  the  South- 
ern, and  is  certainly  worthy  of  attention  as  an  article  of  produce.  The 
seeds  contain  45  per  cent,  of  oil. 

Croton  oil  is  extracted  from  the  seeds  of  Croton  tiglium  (EuphorUacecs,) 
an  evergreen  tree,  growing  15  to  20  feet  in  height,  a  native  of  the  East 
Indies.  It  is  prepared  by  reducing  the  seeds  to  a  powder,  which  is 
placed  in  bags,  and  pressed  between  iron  plates.  The  oil  is  allowed  to 
stand  fifteen  days,  and  is  then  filtered.    The  residuum  is  saturated  with 
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twice  its  weight  of  alcohol,  heated  to  140°,  and  the  mixture  pressed  again. 
The  alcohol  is  afterward  removed  by  distillation.  The  oil  is  a  very 
active  purgative,  very  acrid,  and  dangerous,  unless  carefully  adminis- 
tered. Even  those  employed  in  preparing  and  pressing  the  seeds  are 
affected  with  irritation  of  the  eyes,  and  violent  purging. 

Oil  of  Thyme j  or  Origanum. — The  wild  marjoram,  Origanum  mlgare, 
(Labiatce,)  a  low-growing  herb,  originally  from  the  Mediterranean,  but 
introduced  and  occasionally  found  wild,  yields  an  acrid  stimulant  oil, 
kuown  as  oil  of  thyme.  It  is  used  as  a  caustic  The  native  horsemint, 
Monarda  punctata,  yields  an.  aromatic  oil,  which  is  also  known  as  origa- 
num.   It  is  used  successfully  as  a  counter-irritant  in  cases  of  deafness. 

Citronella  oil  is  obtained  from  the  lemon  grass,  Andropogon  schcenan- 
thus,  (Andropogoneee,)  a  native  of  Malabar,  much  cultivated  in  the  East 
and  West  Indies  and  in  parts  of  South  America,  both  for  the  refresh- 
ing fragrance  of  its  leaves  and  the  essential  oil  which  they  contain. 
This  oil  is  largely  exported  from  Ceylon,  and  is  used  in  medicine  and 
perfumery. 

Cajeput  oil. — This  volatile  oil  is  obtained  from  Melaleuca  minor,  (Myr- 
4aceas,)  an  evergreen  shrub,  native  of  the  Moluccas  and  other  Indian 
islands.  The  oil  is  extracted  by  distillation  of  the  leaves  after  fermenta- 
tion. It  is  of  a  greenish  color,  and  has  a  powerful  aromatic  odor,  and 
at  one  time  was  thought  to  be  of  special  value  in  cases  of  cholera.  It 
is  an  antispasmodic  and  stimulant.  The  leaves  are  used  in  China  as  a 
tonic  in  the  form  of  decoction. 

Carap  or  Crab  oil. — This  is  produced  from  the  seeds  of  Carapa  Chiian- 
ensis,  (Meliacece,)  a  tree  growing  60  to  80  feet  in  height,  native  of  the 
West  Indies  and  Guiana.  The  fruit  is  large  and  contains  numerous 
oily  seeds.  The  oil  is  extracted  by  pressure,  and  is  used  for  burning  in 
lamps.    It  is  also  mnch  esteemed  in  Demerara  and  Trinidad  as  an  un- 

Suent  for  the  hair  5  also  for  applying  to  the  wounds  of  animals,  and  for 
estroying  ticks  and  other  insects  which  infest  cattle.    In  cool,  temper- 
ate climates  it  hardens  into  a  solid  fat. 

Hundoo  or  Tallicoonah  oil  is  obtained  from  Carapa  Quineensis,  a  tree 
very  similar  to  the  last,  a  native  of  Senegal.  This  oil  is  also  used  for 
burning,  and  is  held  in  high  estimation  as  an  anthelmintic.  It  is  en- 
tirely soluble  in  ether,  and  alcohol  separates  it  into  two  parts,  a  concrete 
substance  and  an  oil  fluid.  The  former  contains  the  bitter  principle 
and  the  nauseous  odor  of  the  oil.  Its  bitterness  is  traced  to  an  alkaloid 
principle  which  has  also  been  found  in  the  bark, 

Poonga  oil  is  expressed  from  the  seeds  of  the  Pongamia  glabra,  (Legu- 
minosce,)  a  tree  widely  distributed  throughout  the  East  Indies,  Southern 
China,  and  North  Australia,  and  which  might  be  grown  in  the  South- 
ern States  as  a  shade  tree.  The  oil  is  used  for  burning,  is  of  a  pale 
brownish  color,  and  is  fluid  at  a  temperature  above  55°.  It  is  used  as 
an  external  application  in  cutaneous  diseases,  especially  in  veterinary 
practice. 

KoJiombe  oil. — This  is  yielded  by  the  seeds  of  Melia  azedarach,  (Mcli- 
acca?,)  a  tree  well  known  in  the  Southern  States  as  the  Pride  of  India, 
or  China  tree.  It  is  a  native  of  the  East  Indies,  but  has  been  carried 
to  different  regions  of  the  globe.  The  Arabic  name,  azedarach,  implien 
a  poisonous  plant.  The  oil  obtained  is  semi-fluid  and  of  a  pale  yellow 
color,  and  has  been  supposed  to  be  useful  in  cases  of  consumption.  The 
root  is  bitter?  and  is  a  well  known  anthelmintic. 

Taipoo  oil  is  obtained  from  the  fruit  of  Melia  azadirachta,  closely  allied 
to  the  i>reccding.  it  is  much  used  by  native  Indian  practitioners  of 
medicine,  and  under  the  name  of  bitter  oil  is  sold  for  burning. 
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Madia  sativa,  (Compositm  Helianikece,)  an  annual  plant  from  Chili, 
where  it  has  long  been  cultivated  for  the  oil  obtained  from  the  ripened 
seeds,  which  is  used  instead  of  olive  oil.  It  has  been  introduced  and 
cultivated  both  in  France  and  Germany,  and  has  attracted  much  notice 
on  account  of  the  great  percentage  of  oil  contained  in  the  seeds,  being 
folly  equal  to  that  of  the  rape  seed.  It  does  not  readily  congeal,  which 
makes  it  valuable  for  lubricating  machinery.  It  is  easily  cultivated, 
requiring  management  similar  to  seed  clover,  but,  owing  to  the  glutin- 
ous nature  of  the  stems  and  stalks,  the  seeds  require  to  be  thrashed  out 
soon  after  the  crop  is  cut,  otherwise  fermentation  would  injure  them. 

Tamanu  oil. — This  is  yielded  by  the  seeds  of  Cdkpyhllum  inophyllum, 

glusiacecc,)  an  East  Indian  tree,  growing  to  a  height  of  80  to  100  feet, 
is  oil  is  thick,  of  a  dark  green  color,  and  strongly  scented.  It  is  used 
for  burning,  and  has  great  reputation  as  a  liniment  for  pains  of  the 
joints  and  bruises.  Tamanu  resin  is  obtained  from  crevices  in  the  bark 
of  this  tree.  It  is  a  green  heavy  resin,  which  subsequently  becomes 
dry,  brittle,  and  aromatic. 

Ben  oil  is  procured  from  the  seeds  of  Moringa  pterygospcrma,  (Morin* 
gaceue,)  a  small  tree,  seldom  reaching  over  20  feet  in  height,  a  native 
of  Northern  Africa.  The  oil  is  remarkably  clear  and  limpid,  has  no 
perceptible  smell,  and  is  highly  valued  by  watch-makers,  who  consider 
it  one  of  the  very  best  oils  for  delicate  machinery.  It  is  also  sought 
after  by  perfumers,  but  is  seldom  found  in  commerce.  The  tree  grows 
in  Jamaica.  The  roots  are  pungent,  resembling  horse-radish  in  taste ; 
hence  its  local  name  of  horse-radish  tree. 

Yamadou  oil  is  obtained  from  the  seeds  of  Virola  scbifera,  (Myristica- 
ccffi,)  a  tree  growing  50  to  60  feet  high  in  Guiana,  North  Brazil,  and  as 
fer  north  as  Panama,  where  it  is  called  Malaqueto  de  montana.  The 
seeds  are  macerated  in  hot  water,  and  a  heavy  fatty  oil  is  yielded,  which 
is  used  for  candles.  An  acrid  red  juice  exudes  from  wounds  in  the 
bark,  which  is  used  medicinally. 

Ram-til  oil. — This  is  expressed  from  the  seeds  of  OuizoUa  oleifera, 
(Composite,)  an  annual  plant,  native  of  Abyssinia,  but  cultivated  in  the 
East  Indies  for  its  oil.  It  is  grown  like  a  wheat  crop.  The  oil  is  bland 
and  sweet,  and  often  used  as  a  condiment,  although  its  principal  value 
lies  in  its  adaptability  as  good  lamp-oil.  Seeds  yield  about  31  per  cent, 
of  oil. 

Patchouli,  Pogo8temon  patchoulL(LaMatw,)  is  a  small,  shrubby  herb,  a 
native  of  Penang  and  Malacca.  The  leaves  and  young  tops  yield  a  vol- 
atile oil  by  distillation,  which  affords  the  patchouli,  a  peculiar  perfume, 
highly  prized  by  some  people,  while  to  others  the  odor  is  very  disagree- 
able. Ill  effects,  such  as  nervous  attacks  and  loss  of  appetite,  have 
been  ascribed  to  the  constant  and  excessive  use  of  this  perfume. 

Servolet. — This  is  a  species  of  camphor  oil,  distilled  from  the  leaves 
and  shoots  of  the  wild  thyme,  Thymus  serpyllum,  (Labiatce.)  It  is  used 
in  perfumery,  and  in  Spain  as  an  aromatic  ingredient  in  olive  pickles. 

African  palm  oil. — Elak  Ouineemis,  the  celebrated  African  oil  palm, 
is  a  native  of  Western  Africa,  where  it  reaches  to  a  height  of  25  to  35 
feet  The  fruit  is  borne  in  dense  heads,  measuring  18  inches  to  2  ieet 
jn  length,  and  2  to  3  feet  in  circumference.  The  fruit  is  about  1 J  inches 
long  and  1  inch  in  diameter.  The  part  yielding  the  oil  is  the  outer 
neany  coating  of  the  fruit,  but  the  seed,  which  is  inclosed  in  a  hard 
well,  also  affords  a  fine  oil.  The  common  oil  is  of  a  buttery  consistence 
Jjf  an  orange-yellow  color,  and  has  a  very  strong  penetrating  smell. 
*nat  from  the  kernels  has  a  pleasant  odor,  when  fresn.  The  oil  is  ob- 
tained by  boiling  the  fleshy  pericarp  of  the  seeds,  and  skimming  off  the 
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oil  as  it  comes  to  the  surface.    It  is  used  by  the  natives  as  a  butter,  but 
its  greatest  use  is  in  the  manufacture  of  candles  and  soap. 

Camplior  oil  is  furnished  by  Dryobalanops  Camphora,  (Dipteraceee,)  a 
lofty-growing  tree  of  the  island  of  Sumatra.  The  wood  is  tough  and 
durable,  aud  is  used  for  ship-building,  its  strong  oil-scent  saving  it  from 
the  attacks  of  ship- worms.  The  oil  is  obtained  by  incision,  and  flows 
as  a  pale  yellow  liquid,  called  the  liquid  camphor  of  Borneo  and  Suma- 
tra. It  consists  of  resin  and  a  volatile  oil,  having  a  camphorated  odor, 
and  has  been  used  in  scenting  soap  and  other  perfumes.  Solid  camphor 
is  also  found  in  the  wood,  especially  in  old  trees.  It  differs  from  ordi- 
nary camphor  by  its  greater  hardness  and  brittleness.  It  is  much 
prized  by  the  Chinese,  who  ascribe  many  virtues  to  it. 

Almond  oil  is  yielded  by  the  seeds  of  Amygdalus  communis,  (Rosacea,) 
a  low-growing  tree,  native  of  Barbary  and  Morocco,  but  now  distributed 
over  almost  all  temperate  regions,  and  growing  spontaneously  in  many 
countries.  This  tree  was  cultivated  in  Palestine  during  the  earliest 
historical  ages.  The  oil  is  extracted  by  pressure  of  the  fruit,  previously 
pounded  into  a  paste.  It  is  more  fluid  than  olive  oil,  of  a  clear  trans- 
parent color,  sweet  to  the  taste,  and  has  an  agreeable  smell.  It  is  em- 
ployed in  soap-making,  and  is  much  used  as  a  flavoring  ingredient  in 
cookery.  It  contains  prussic  acid,  and  requires  to  be  used  with  caution, 
and  in  a  diluted  state.  What  is  known  as  the  essence  of  almonds  is 
this  oil  in  a  diluted  form. 

Cashew-nut  oil — The  cashew-nuts  are  produced  by  the  Anacardium 
oceidentale,  (Anacardiacece,)  a  large  tree  growing  both  in  the  Bast  and 
West  Indies.  The  fruit  in  its  natural  state  is  very  acrid  and  caustic, 
but  when  roasted  affords  an  agreeable  and  wholesome  article  of  food. 
The  process  of  roasting  requires  care,  the  acridity  of  the  fames  produc- 
ing inflammation  in  the  face  when  one  approaches  too  near.  The  oil 
from  the  kernels  is  light  yellow  in  color,  of  sweet  taste,  and  is  con- 
sidered by  many  to  be  fully  equal  to  the  olive  or  almond  as  an  edible  oil. 
Sometimes  these  seeds  are  erroneously  called  cassia  seeds.  The  stem 
of  the  tree  furnishes  a  milky  juice,  which  when  dry  becomes  hard  and 
black,  and  is  used  as  a  varnish.  A  gum  is  also  found  secreted  by  this 
plant,  and  is  similar  to  gum  arabic. 

Ground-nut  oil. — The  earth-nut,  more  familiarly  pea-nut,  Arachis  hy- 
pogaxi,  (Leguminosw,)  is  well  known,  and  extensively  cultivated  and  used 
in  this  country.  The  plant  is  a  native  of  Africa,  but  is  now  found  in 
warm  climates  everywhere.  Owing  to  the  peculiarity  of  this  plant  to 
thrust  its  fruit  into  the  soil  to  effect  maturation,  a  sandy  or  very  loose 
loamy  soil  is  necessary  for  its  culture.  The  nuts  are  valuable  as  an 
article  of  food,  and  are  much  used  in  various  tropical  countries;  but 
the  greatest  value  of  this  fruit  is  in  the  oil  which  it  contains.  This  is 
good  for  every  purpose  for  which  olive  or  almond  oil  is  used,  and  is  very 
frequently  substituted  for  the  former,  and  very  largely  used  in  its  stead. 
In  many  parts  of  India  it  is  sold  for  pure  olive  oil,  and  for  all  alimentary 
purposes  it  is  quite  as  good.  As  an  illuminator  it  gives  a  superior  light? 
and  is  of  greater  durability  thaa  that  of  the  olive ;  but  its  light  is  feeble 
compared  with  that  of  the  best  burning  oils.  It  is  said  to  keep  a  long 
time  without  becoming  rancid.  Under  favorable  circumstances  of  ripen- 
ing, the  nuts  will  produce  a  large  proportion  of  oil  under  ordinary  ex- 
traction, but  if  heated  before  pressure,  the  quantity  will  be  increased, 
but  of  an  inferior  quality.  In  its  more  northern  range  it  yields  less 
oil.  The  trade  both  in  the  nuts  and  in  the  oil  is  very  large,  and  is 
extensively  distributed  over  the  globe.     In  South  Carolina  the  nuts, 
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being  roasted  and  ground,  are  used  as  chocolate,  and  are  said  to  make 
an  excellent  substitute  for  that  beverage. 

Clove  oil,  or  oil  of  cloves,  is  obtained  from  the  flower-buds  of  Caryo- 
phyllus  aroniaticus,  (Myrtacecc.)  It  is  associated  with  resinous,  gummy, 
and  astringent  matter.  The  buds  yield  17  to  22  per  cent,  of  oil,  which 
is  aromatic  and  acrid,  and  has  been  used  as  a  condiment  and  stimulant 
carminative.  It  is  also  employed  by  distillers  and  manufacturers  of 
soap.  An  oil  called  clove  oil  is  distilled  from  the  leaves  of  the  cinnamon, 
which  is  said  to  be  equal  in  aromatic  pungency  to  that  made  from  the 
clove. 

Cassia  oil  is  obtained  from  the  bark  of  Cinnamomum  cassia,  (Lauracew,) 
a  tree  of  medium  size  cultivated  in  China,  where  the  best  oil  is  pre- 
pared. It  is  a  yellow  volatile  oil,  having  much  of  the  same  properties 
as  cinnamon,  for  which  it  is  often  substituted. 

Cinnamon  oil  is  obtained  from  the  bark  of  the  cinnamon  tree,  Cinna- 
momum Zeylanicum,  much  cultivated  in  Ceylon,  Cochin  China,  and 
other  places  in  the  East  and  the  West  Indies.  The  fragments  which 
remain  after  peeling,  sorting,  and  packing  the  marketable  bark,  are 
roughly  powdered  and  macerated  in  salt  water  for  several  days,  and 
then  distilled.  The  oil  is  at  first  of  a  yellow  color,  but  soon  assumes  a 
reddish-brown  hue.  It  has  an  odor  intermediate  between  that  of  cinna- 
mon and  vanilla,  but  possesses  in  a  high  degree  both  the  sweet,  burning 
taste,  and  the  agreeable  aromatic  smell  of  cinnamon.  Eighty  pounds  of 
fresh,  newly  prepared  bark  yield  about  2£  ounces  of  oil,  which  floats 
upon  the  water,  and  5£  ounces  of  heavy  oil,  which  is  precipitated  to  the 
bottom  of  the  receiver. 

Galem  oil,  or  shea  butter,  of  Africa,  is  produced  from  the  seeds  of 
Bassia  Parkii,  (Sapotacece,)  a  medium-sized  tree  growing  abundantly  on 
the  banks  of  the  river  Niger.  The  fruit  when  ripo  is  as  large  as  the  egg 
of  the  guinea  hen,  of  oval  shape,  and  covered  with  a  pale  green  pellicle, 
beneath  which  is  a  farinaceous  pulp  of  an  agreeable  flavor.  The  fruit, 
after  having  been  dried  in  the  sun,  is  pounded  in  a  mortar  until  reduced 
to  flour.  It  is  then  mixed  with  water,  and  boiled  slowly  for  a  short 
time,  when  the  greasy  particles  become  detached  and  are  collected  on 
the  surface.  When  cold  it  thickens  to  the  consistency  of  butter,  and 
will  keep  fresh  for  two  years.  It  is  used  for  food;  also  for  anointing 
sores  and  relieving  pains,  and  for  burning  in  lamps.  It  is  an  article  of 
considerable  trade  with  the  natives  of  Western  Africa. 

Epie,  or  Motcha  oil,  is  expressed  from  the  seeds  of  Bassia  latifolia,  or 
Mahwah  treo  of  Bengal.  It  is  of  a  greenish-white  color,  and  of  fyd 
consistency  of  butter  in  a  temperature  below  70°,  and  is  used  for  illumin- 
ation, tho  manufacture  of  soap,  and  for  various  culinary  purposes.  A 
spirit  resembling  whisky  is  distilled  from  the  flowers,  and  consumed 
in  great  quantities  by  the  natives. 

Pkvlwara,  or  Pkoolwa  oil,  is  produced  from  the  seed-kernels  of  Bassia 
butyracea,  or  butter  treo  of  Ncpaul.  The  kernels  are  placed  in  a  bag 
and  pressed.  The  oil  or  fat,  which  is  of  a  white  color,  immediately 
hardens.  It  is  used  as  a  soap  and  for  burning  in  lamps ;  is  soluble  in 
warm  alcohol,  and  is  completely  melted  at  a  temperature  of  120°. 

IUepc  oil  is  a  product  of  Bassia  longifolia,  and  is  used  by  the  inhabit- 
ants of  Ceylon  for  burning  and  for  cooking.  It  is  also  much  used  for 
anointing  the  skin,  and  is  admirably  adapted  to  removing  the  unctuos- 
ities  caused  by  excessive  perspiration,  and  for  keeping  the  skin  soft, 
pliable,  and  glossy,  which  is  so  conducive  to  health  in  tropical  climates. 
The  oil  is  white,  and  fuses  at  80°. 

Cohune  oil  is  obtained  from  the  nut  of  Attalea  Cohime,  (Palmacece7)  a 
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Honduras  palin.  The  nuts  are  about  the  size  of  the  egg  of  the  common 
hen,  and  grow  in  bunches  containing  six  hundred  to  eight  hundred 
seeds.  The  kernel  tastes  somewhat  similar  to  the  cocoa-nut,  but  is  far 
more  oleaginous,  and  the  oil  extracted  from  it  is  superior.  It  congeals 
at  a  temperature  of  72°.  It  has  been  used  for  making  composition 
candles,  and  is  highly  esteemed  for  that  and  other  purposes. 

Sahor  oil  is  obtained  from  the  seeds  of  Mesuaferrea,  (Outtiferod,)  the 
iron- wood  of  tropical  Asia.  The  oil  is  used  as  a  lamp  oil,  and  as  a  heal- 
ing application  to  sores.  The  flowers  of  this  plant  are  highly  fragrant, 
and  form  an  article  of  trade  in  East  India  bazars. 

Hekune  oil  is  pressed  from  the  seed-kernels  of  Aleurites  triloba, 
(Huphorbiacece,)  the  candle-nut  tree  of  the  Polynesian  Islands.  The 
kernels,  when  dried  and  stuck  on  a  rod,  are  used  by  the  inhabitants  as 
a  substitute  for  candles.  They  are  also  used  as  an  article  of  food, 
and  resemble  walnuts  in  taste.  When  pressed,  they  yield  a  large  pro- 
portion of  pure,  palatable  oil,  which  is  used  as  a  drying  oil  for  paints, 
and  is  known  as  country  walnut  oil.  It  is  also  used  in  the  Sandwich 
Islands  as  a  mordant  for  their  vegetable  dyes.  The  root  of  the  tree 
affords  a  brown  dye. 

Castor  oil. — This  well-known  oil  is  expressed  from  the  seeds  of  the 
Ricinus  communis,  (Euphorbiacece,)  a  native  of  India,  but  now  widely 
distributed  and  cultivated  in  various  parts  of  the  world,  but  nowhere 
more  successfully  than  in  this  country.  There  are  many  varieties  in 
cultivation,  chiefly  as  ornamental  plants,  on  account  of  the  size  and 
beauty  of  their  foliage.  Many  of  these  have  also  very  large  seeds,  but 
for  medicinal  purposes  the  sraall  seeds  of  the  species  and  of  some  dwarf 
varieties  are  considered  to  yield  the  best  oil,  although  for  coarse  oils  for 
burning,  for  lubricating  machinery,  and  for  use  in  veterinary  practice,  the 
larger  seeds  are  more  profitable.  The  uses  to  which  this  oil  is  applied 
are  constantly  increasing,  and  its  consumption  is  very  great.  In  trop- 
ical countries  the  Ricinus  grows  to  a  tree-like  size,  while  in  temperate 
climates  it  is  an  annual. 

Bay  or  laurel  oil. — The  classical  plant,  the  bay,  the  branches  of  which 
formed  the  crowns  placed  upon  the  heads  of  ancient  heroes,  is  the  Launts 
nobilis,  (LauraceoBy)  an  evergreen  tree,  native  of  the  south  of  Europe. 
The  leaves  have  an  agreeable  aromatic  fragrance,  and  are  used  by  cooks 
and  confectioners.  Imported  figs  are  usually  packed  with  the  leaves. 
From  the  fruit  a  butter-like  substance  is  expressed;  known  in  commerce 
as  oil  of  bays,  which  has  been  used  as  an  external  stimulant,  and  in  veter- 
iytry  medicine. 

Olive  oil. — The  olive  tree,  Olea  Europasa,  (Oleacece,)  is  among  tho  oldest 
of  cultivated  plants,  so  old  that  its  native  country  is  not  definitely  known, 
the  prevailing  opinion  being  that  it  is  indigenous  to  both  Asia  and  Eu- 
rope. The  olive  tree  seldom  exceeds  20  feet  in  height,  is  of  a  spreading 
habit,  and  very  long  lived.  There  are  several  well-marked  varieties,  each 
having  its  individual  peculiarities  similar  to  the  differences  of  varieties 
to  be  found  in  apple  and  pear  orchards.  Olive  oil  is  obtained  by  pressing 
the  fruit,  for  which  purpose  it  is  passed  through  a  mill  with  crushing- 
stones,  arranged  so  as  to  bruise  the  flesh  without  breaking  the  kernel. 
The  pulp  is  placed  in  bags  made  of  rushes,  and  by  means  of  a  gentle 
pressure  the  best  or  virgin  oil  is  obtained.  This  is  frequently  still  further 
purified  by  being  filtered  through  cotton.  A  second  and  afterward  a 
third  quality  are  run  off,  the  first  by  moistening  the  residuum  with  boiling 
water,  and  then  crushing  the  stones,  boiling  the  mass,  and  pressing  it 
gain.  When  the  fruit  is  not  sufficiently  ripe,  the  fresh  oil  has  a  bitterish 
taste,  and  when  too  ripe  it  is  fatty. 


MINOR   VEGETABLE   PRODUCTS   AND   THEIR   SOURCES.        179 

The  most  valued  olive  oil  is  that  known  as  Provence  oil.  This  is  vir- 
gin oil,  expressed  with  great  care  'from  ripe  fruit  immediately  after  being 
gathered,  and  before  the  slightest  fermentation  has  taken  place.  It  is 
nsually  exported  in  bottles  surrounded  by  a  species  of  rush  net-work, 
and  is  used  as  salad  oil.  Gallipoli  oil  is  produced  most  largely,  and  is 
sent  out  in  casks,  while  the  kind  known  as  Lucca  oil  is  put  up  in  jars 
holding  nineteen  gallons  each.  The  manufacture  of  olive  oil  is  a  very 
old  practice,  but  it  has  undergone  very  considerable  improvement  of 
late  years.  By  the  introduction  of  hydraulic  presses,  the  expressing  of 
tbe  oil  is  now  much  more  rapid  and  effectual,  and  the  injurious  conse- 
quences of  incipient  fermentation,  or  those  attending  the  heating  of  the 
pnlp,  are  thus  avoided. 

Olives  intended  for  preservation  are  gathered  before  they  are  ripe,  and 
deprived  of  some  of  their  bitterness  by  soaking  for  eight  or  ton  hours  in 
a  lye  composed  of  one  part  of  quick-lime  to  six  parts  of  wood-ashes,  in 
water.  They  are  then  bottled  in  a  brine  of  common  salt  and  water, 
to  which  is  usually  added  some  aromatic  flavor.  The  olive  has  been 
frequently  introduced  into  the  Southern  States.  The  tree  lives  and 
grows  healthily  in  South  Carolina,  and  its  culture  might  be  prosecuted 
with  advantage  in  many  portions  of  the  country.  It  has  long  been 
grown  in  California  and  Mexico. 

Dill  oil. — This  is  yielded  by  Anethum  graveolcns,  (Umbelliferw,)  a  native 
of  the  south  of  Europe  and  Egypt.  It  is  cultivated  in  herb  gardens  for 
its  fruit,  which,  when  distilled  with  water,  furnishes  an  oil  that  contains 
the  principle  upon  which  the  carminative  effects  of  the  plant  depend. 
It  is  generally  used  as  dill  water,  to  relieve  flatulence  and  prevent  the 
griping  properties  of  some  purgative  medicines.  The  plant  and  the  fruit 
are  used  as  condiments  by  eastern  nations.  It  is  supposed  to  bo  the 
plant  which  is  called  anise  in  the  New  Testament. 

Allspice  oil. — *this  aromatic  oil  is  distilled  from  the  berries  of  Eugenia 
pimento,  (Myrtaoem,)  a  medium-sized  tree  cultivated  in  the  West  Indies. 

Anise  oil  is  distilled  from  the  fruit  of  the  Pimpinclla  anisum,  ( Umbel- 
Uferm,)  but  the  true  anise-seed  oil  is  seldom  found  pure,  being  substi- 
tuted by  the  oil  from  the  fruit  of  lllieum' anisatum,  (Maffnoliaeccej) a  large- 
growing  shrub  found  in  China,  the  fruit  of  which  forms  a  considerable 
article  of  commerce  among  Asiatic  nations. 

Bacaba  oiJis  obtained  from  (Enocarpus  Bacaba,  (Pahnacew,)  an  Amazo- 
nian plant  of  lofty  stature.  It  yields  a  colorless,  sweet-tasted  oil  used 
in  adulterating  olive  oil,  and  is  excellent  either  for  culinary  or  burning 
purposes. 

Peppermint  oil  is  distilled  from  the  leaves  of  Mcnilm piperita,  (Labiate,) 
a  common  cultivated  hardy  herbaceous  plant.  The  oil  and  preparations 
made  from  it  are  largely  used  as  aromatics, carminatives,  and  stimulants; 
and  are  especially  useful  in  the  alleviation  of  nausea,  griping  pains,  and 
flatulence.  Owing  to  its  powerful  taste,  it  is  frequently  used  to  conceal 
the  taste  of  nauseous  medicines. 

Cardamon  oil. — A  volatile  aromatkj  oil,  distilled  from  the  seeds  of 
Ekttaria  oardamomum,  (Zingiberacece.y    It  has  been  used  in  medicine. 

Brazil  nut  or  Castanlia  oil,  is  a  bland  oil,  obtained  by  pressure  from  the 
seeds  of  Bcrtlwllctia  excelsa,  (Lecythidaeece,)  and  used  by  watchmakers  and 
artists.    These  nuts  are  sold  in  the  shops  as  cream-nuts. 

Cheroonjec  oil  is  expressed  from  the  seeds  of  Buclutnania  latifolia,  (Anar 
cardiacece,)  an  Indian  tree.  The  seeds  are  eaten  as  almonds,  and  the  fruits 
supply  a  black  varnish. 

Fennel  oil  is  furnished  by  Fecnienlumvulgarej  ( Umbelli/crw,)  the  common 
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fennel,  a  native  of  Europe,  where  it  is  grown  for  its  fruit,  from  which 
is  produced  an  aromatic  oil,  which  also  has  carminative  properties. 

Jatropha  oil  is  obtained  from  the  seeds  of  Curcas  purgans  (EupJiorbi- 
acece,)  or  physic  nut,  a  tropical  tree  found  'on  the  Philippine  Islands, 
where  the  seeds  are  collected  for  the  purpose  of  expressing  the  oil  which 
they  contain.  The  oil  is  said  to  be  sometimes  boiled  with  oxide  of  iron 
and  used  by  the  Chinese  as  a  varnish.  It  is  of  a  light  color,  and  has 
been  used  as  a  substitute  for  linseed  oil,  as  well  as  for  burning  in  lamps, 
and  for  other  purposes.  Its  qualities  differ  but  little  from  those  of  cas- 
tor oil,  according  to  medical  authorities,  and  twelve  to  fifteen  drops  are 
equal  to  an  ounce  of  castor  oil. 

Lavender  oil  is  produced  by  Lavandula  vera,  (Labiatm,)  a  small  shrub 
from  the  south  of  Europe,  which  is  cultivated  for  the  sake  of  its  agreeable 
perfume.  The  essential  oil  is  procured  by  distillation  from  the  flowers. 
When  diss9lved  in  spirits  of  wine,  and  mixed  with  other  perfumes,  it 
forms  lavender  water.  The  red  lavender  drops  of  druggists  consist  ot 
a  spiritous  solution  of  the  oils  of  lavender  and  rosemary,  mixed  with 
certain  aromatic  and  coloring  materials.  They  arc  frequently  used  as  a 
stimulant  and  cordial  in  cases  of  hysteria  or  faintness.  Another  species, 
L.  spica,  yields  oil  of  spike,  which  is  of  a  darker  color  and  of  a  less 
agreeable  perfume  than  the  true  oil  of  lavender.  The  oil  procured  from 
this  plant  is  used  by  painters  on  porcelain,  and  by  artists  in  the 
preparation  of  varnishes. 

Simbolec  oil  is  extracted  from  the  seeds  of  Bergcra  Konigi,  (Aurantiar 
cece,)  a  small  tree  knojvn  in  India  as  the  curry-leaf  tree,  being  used  by 
the  natives  to  flavor  their  curries  with  its  aromatic  fragrant  leaves.  The 
oil  is  used  medicinally. 

Linseed  oil. — This  well  known  oil  is  pressed  from  the  seeds  of  Linum 
usitatissimum,  (Linacew,)  the  valuable  flax  plant  that  has  been  cultivated 
from  time  immemorial.  The  first  quality  of  oil  is  produced  by  simple 
pressure  of  the  seeds,  and  is  termed  cold  drawn ;  but  the  ordinary  oil  is 
obtained  by  breaking  up,  beating,  and  repressing  the  cake  lelt  after  the 
first  process.  It  is  a  non-drying  oil,  but  by  boiling  with  sugar  of 
lead,  red  lead,  or  white  vitriol,  it  is  converted  into  a  drying  oil  fit  for 
the  use  of  painters,  who  use  it  in  large  quantities.  The  seeds  contain  a 
mucilage  which,  dissolved  in  water,  is  demulcent  and  emollient. 

Marking  oil. — This  is  obtained  from  the  pericarps  or  shell  of  the  fruit 
of  Semicarpus  anacardium,  (Anacardiacw,)  an  Indian  tree  termed  the 
marking-nut  tree.  The  hard  shell  of  the  fruit  yields  an  oily  juice,  which, 
when  mixed  with  lime,  leaves  an  indelible  mark  on  cloth.  The  seeds 
are  used  as  an  article  of  food,  and  are  known  as  Malacca  beans.  From 
the  seeds  an  oil  is  expressed  which  is  used  by  printers,  and  when  dry 
forms  a  black  varnish  used  in  the  arts. 

Sunflower  oil,  Helianthus  animus,  (Composiiw.) — This  well-known  flow- 
ering plant  is  in  some  places  very  extensively  cultivated  for  the  oil  con- 
tained in  its  seeds.  The  oil  is  palatable,  clear,  and  flavorless ;  and  when 
properly  purified  is  used  for  the  purpose  of  salad  oil,  or  its  adulteration. 
In  Tartary  the  larger  seeds  are  boiled  and  eaten,  and  in  many  districts 
they  are  used  for  fattening  poultry,  a  purpose  to  which  they  are  well 
adapted. 

Poppy-seed  oil — The  opium  poppy,  Papaver  somnifemm,  (Papavcracca*,) 
is  an  annual  plant  originally  from  the  Levant,  but  now  cultivated  in 
different  portions  of  the  globe.  The  ripe  seeds  yield  by  expression  over 
50  per  cent,  of  oil,  which  is  bland  and  said  to  be  used  in  adulterating 
plivc  pil.  •  It  is  used  by  paiuters;  q,nd  dries  readily.    It  is  much  used  in 
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opium-producing  regions,  both  as  an  article  of  diet  and  for  illuminating 
purposes.    The  oil  is  destitute  of  narcotic  properties. 

Thistle-seed  oil. — This  is  a  common  name  to  an  oil  expressed  from  the 
seeds  of  Argenione  Mexicana,  (Papaveracew,)  a  native  of  Mexico,  but  now 
widely  distributed  over  the  globe.  This  oil  is  of  a  pale  yellow  color, 
clear,  and  mild.  In  South  America  it  is  much  used  by  painters,  and  is 
said  to  givea  fine  shining  appearance  to  painted  wood.  It  is  used  medicin- 
ally as  a  substitute  for  castor  oil,  and  the  yellow  juice  of  the  stem  is 
recommended  in  ophthalmia. 

Oil  ofrliodium. — This  strong-scented  oil  is  obtained  from  the  stems  of 
Bhodorrhiza  scoparia,  ( Gonvolvulacew,)  a  native  of  the  Canary  Islands.  It 
is  used  to  adulterate  ottar  of  roses ;  also  medicinally  as  an  ointment. 

Mace  oil  is  obtained  by  pressure  from  the  aril  of  the  nutmeg,  Myristica 
moschata,  also  a  volatile  oil  by  distillation  of  the  fruit.  The  former  is 
sometimes  known  as  butter  mace. 

Oil  ofcubebs. — This  medicinal  oil  is  obtained  from  the  fruit  of  Cubeba 
officinalis,  (Piperacew,)  a  tropical  plant  having  a  shrubby,  climbing  habit 
of  growth.  The  fruit  has  a  general  resemblance  to  black  pepper,  and 
when  fresh  contains  about  10  per  cent,  of  essential  oil. 

Mustard  oil. — This  is  obtained  from  various  species  of  Sinapis,  and  is 
pressed  from  the  residuum  consequent  upon  the  preparation  of  powdered 
mustard.  The  siftings  are  mixed  with  water,  which  combines  with 
other  ingredients  in  the  seeds,  and  a  volatile  oil  is  obtained.  A  fixed 
oil  is  obtained  from  the  simple  pressure  of  the  residuum,  which  has  no 
acridity,  and  has  been  used  as  a  purgative  and  vermifuge.  The  volatile 
oil  is  very  acrid,  and  has  been  employed  as  a  rubefacient. 

Bapeseed  oil,  Colza  oil. — This  is  expressed  from  the  seeds  of  Brassica 
napus,  (Crueiferce)  and  other  species  of  Brassica,  natives  of  Europe,  where 
they  are  extensively  cultivated  for  their  oil  products.  The  plants  are 
cultivated  in  the  manner  usually  adopted  in  the  production  of  turnips 
or  cabbages.  The  seeds  are  perfected  the  second  year  of  growth. 
The  oil  is  extensively  used  for  machinery  and  for  burning  in  light-house 
lamps.    The  refuse  cake  is  a  well  known  cattle  food. 

(fold  of  Pleasure  oil. — This  oil  is  obtained  from  the  Camelina  saliva, 
(Crueiferce,)  an  annual,  native  of  Europe,  aud  cultivated  to  some  extent 
for  the  clear  yellow-colored  oil  obtained  from  its  seeds.  It  much  resem- 
bles linseed  oil.  The  stems  of  the  plant  contain  a  considerable  propor- 
tion of  fiber,  which  is  sometimes  used  in  the  manufacture  of  brooms. 

Bergamot  oil. — This  volatile  oil  is  obtained  from  the  fruit  of  Citrus 
bergamia,  (Aurantiacecc.)  Citron  oil  is  also  a  product  of  this  family,  being 
an  essential  oil  obtained  from  the  Citrus  mediea,  employed  in  perfumery 
and  confectionery. 

GUMS  AND  RESINS. 

Benzoin  or  Gum  Benjamin. — This  is  collected  from  the  stem  of  Styrax 
benzoin  (tttyracaccw),  a  native  of  Borneo  and  other  Indian  islands.  In- 
cisions are  made  in  the  bark,  from  which  the  juice  exudes.  When  dried 
it  is  removed  by  a  chisel  or  blunt  knife.  The  gum  which  exudes  from 
the  natural  fissures  is  considered  the  most  valuable,  having  a  stronger 
perfume  than  that  produced  from  wounds  in  the  tree.  It  is  used  medi- 
cinally by  perfume  manufacturers,  and  as  a  compound  in  the  mixtures 
used  as  incense. 

Storax  is  obtained  from  Styrax  officinale,  a  native  of  the  Levant.  This 
balsamic  resinous  substanco  is  obtained  by  pressure  from  strips  of  green 
bark.    The  result  is  liquid  storax.    Solid  storax  is  supposed  to  be  the 
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liquid  mixed  with  fine  saw-dust,  and  dried.    It  is  used  in  perfumery, 
and  medicinally  as  a  stimulating  expectorant 

Gamboge. — This  gum  resin  is  yielded  by  several  plants.  That  known 
as  Ceylon  gamboge  is  obtained  from  Garcinia  morella,  (Clusiacecc,)  a  fine 
tree  with  glossy  foliage,  somewhat  like  that  of  the  evergreen  magnolia. 
This  plant  is  supposed  to  be  a  native  of  Siam.  The  gum  is  obtained  by 
making  incisions  in  the  bark,  or  by  breaking  the  branches,  and  collect- 
ing the  juice  as  it  drops.  Gamboge  is  known  in  commerce  in  three  dis- 
tinct forms;  in  rolls  or  solid  cylinders,  in  pipes  or  hollow  cylinders,  and 
in  cakes.  The  former  two  are  collected  in  the  same  manner,  the  juice 
when  in  a  liquid  state  being  run  into  hollow  bamboos,  and  allowed  to 
harden.  In  this  form  it  is  known  as  pipe  gamboge.  The  cake  or  lump 
gamboge  occurs  in  round  or  square  lumps  or  masses  several  pounds  in 
weight.  It  is  used  as  a  pigment  in  the  arts,  and  medicinally  as  a  pur- 
gative. Garcinia  pictoria  of  Mysore  yields  a  gum  having  the  color  and 
properties  of  gamboge.  American  gamboge  is  obtained  from  Vismia 
Guianensis,  (Hypericaeece,)  a  shrubby  plant  found  in  Surinam  and  Mexico, 
which  abounds  in  a  yellow  resinous  juice  resembling,  in  its  appearance 
as  well  as  in  its  purgative  and  other  properties,  the  gamboge  of  Ceylon. 
Other  species  found  in  Brazil  and  Guiana  produce  similar  resins. 

TacamaJiaca  resin  is  obtained  from  the  stem  of  the  cedar  wood  of  Gui- 
ana, Idea  altissima,  (Amyridacew,)  a  very  tall  tree,  yielding  a  durable 
fragrant  timber,  which  is  used  for  inside  fittings  of  houses,  especially 
book  eases,  the  odor  of  the  wood  preventing  injury  from  insects.  The 
balsam  or  resin  is  used  as  a  perfiime.  It  remains  in  a  semi-fluid  state  for 
some  time,  but  ultimately  becomes  hard,  and  is  used  for  burning  as 
incense  in  churches.  The  branches  of  Icica  hepiaphylla  are  used  as 
torches  under  the  name  of  incense  wood.  Balsam  of  Aconchi,  yielded 
by  I.  lieterophyUa,  is  used  in  medicine. 

Tragacanth. — This  gum-like  sulratance  is  produced  by  Astragalus  gum- 
mi/era,  fLcguminoswyJ  a  native  of  Persia  and  Asia  Minor.  The  gum 
exudes  naturally  from  the  bark  in  the  same  way  that  gum  exudes  from 
the  bark  of  plum  or  cherry  trees.  The  hygroinetric  properties  of  the 
bark  being  very  great,  considerable  moisture  is  absorbed  by  it  during 
the  night,  which  causes  it  to  swell  and  crack,  and  from  the  openings 
thus  formed  the  gum  exudes.  Astragulus  boolicus  is  cultivated  in  some 
parts  of  Germany  for  the  seeds,  which  are  used  as  a  substitute  for 
coffee. 

Kauri  resin  is  a  product  of  Dammara  AmlraliH,  (Conifera\)  a  New 
Zealand  tree  reaching  150  to  200  feet  in  height  The  resin  is  hard  and 
brittle,  like  copal.  It  exudes  chiefly  from  the  lower  portions  of  the  trunk, 
either  from  natural  fissures  or  wounds  purposely  made  with  an  ax.  It 
is  at  first  about  the  color  and  consistency  of  cream,  highly  glutinous, 
and  flavored  like  turpentine,  but  gradually  hardens  by  exposure  to  the 
air,  and  changes  to  a  dark  color.  The  best  resin  is  found  by  digging  in 
the  ground  where  old  forests  have  been  destroyed,  and  it  is  found  from 
a  few  inches  to  as  many  feet  in  depth,  and  in  localities  now  entirely 
denuded  of  trees.  It  is  also  found  in  the  soil  at  the  base  of  living  trees. 
It  is  insoluble  iu  water,  and  ornaments  are  carved  out  of  the  lighter 
amber-colored  lumps.  It  becomes  plastic  at  a  heat  of  180°,  and  can  be 
molded  into  any  form. 

Dammar  resin  is  the  produce  of  Dammara  oricntalis,  (he  Amboyna 
pine,  a  native  of  the  Moluccas. 

Grass  gum  or  Acaroid  resin. — This  substance  is  produced  by  several 
species  of  Xanthorrlwea,  (Liliacew,)  natives  of  Australia,  where  they  form 
characteristic  features  of  vegetation.    They  form  thick  trunks  like  palms. 
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Fig.  1.  Gamboge.     Fig.  B.  Benzoin.      Fig.  S.  Caoutchouc.     Fig.  i.  Gotta  Percha. 
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The  leaves  are  long,  wiry,  and  grass-like,  and  are  borne  in  a  dense  tuft 
at  the  top  of  the  stem,  and  hang  down  gracefully  all  around.  The  long 
flower  stalks  rise  oat  of  the  center  sometimes  as  high  as  20  feet,  bear- 
ing at  the  top  a  dense  cylindrical  flower  spike.  The  resinous  product 
has  long  been  known  among  druggists  as  gum  acroides,  and  is  used 
by  the  natives  as  a  medicine  in  cases  of  diarrhoea.  As  seen  in  com- 
merce it  is  very  brittle,  usually  in  small  pieces,  and  in  a  state  of  coarse 
powder.  Its  color  is  deep  yellow,  considerably  resembling  gamboge,  but 
darker ;  the  powder  is  greenish  yellow.  3Jie  plant  is  composed  of  a  core 
of  hard  fibrous  pith  about  hall'  of  its  whole  diameter,  around  which 
there  is  a  layer  of  resin  varying  from  half  an  inch  to  one  inch  or  more 
iii  thickness,  which  forms  the  connection  between  the  leaves  and  the 
core.  Between  these  leaves,  and  also  adhering  to  and  covering  them, 
is  a  quantity  of  resin  which  exudes  in  large  lumps  from  the  sides 
of  the  plant.    An  average-sized  plant  will  produce  forty  pounds. 

Asafcetida. — This  resinous  gum  is  procured  from  the  juice  of  the  Nar< 
ihex  asaf&Uda,  (Umbettiferw,J  a  tall-growing  perennial,  native  of  Persia. 
The  roots  grow  to  a  large  size,  and  are  allowed  four  to  six  years'  growth 
before  they  are  considered  in  the  best  condition  for  yielding  the  drug. 
When  ready  for  use  the  stem  is  severed  close  to  the  surface  of  the 
ground,  and  incisions  are  made  on  the  top  of  the  stump  from  which  the 
juice  exudes  and  hardens  by  exposure,  and  is  collected  in  its  concrete 
state.  In  medicine  it  is  used  as  a  stimulant  in  hysteria  and  for  other 
purposes. 

India  copal,  piney  varnish,  white  dammar,  or  gumanine,  a  useful 
gam  resin  known  in  different  localities  by  the  preceding  names,  is  pro- 
cured from  Vateria  Indica,  (DipterocarpaceceJ  a  native  tree  of  the  Mala- 
bar coast  The  resin  is  procured  by  cutting  a.  notch  in  the  trunk  of  the 
tree,  from  which  the  juice  exudes  and  hardens  by  exposure  to  the  air. 
It  is  largely  used  as  a  varnish  for  carriages,  pictures,  &c  It  is  also 
used  by  the  Portuguese  as  an  incense,  and  ornaments  are  fashioned 
from  it  under  the  name  of  amber.  A  vegetable  butter  is  obtained  from 
this  fruit,  which  is  of  solid  consistence,  beautifully  white,  and  requires 
a  higher  temperature  to  melt  it  than  animal  tallow.  Candles  manufac- 
tured from  it  burn  with  a  clear  light,  and  produce  an  agreeable  fra- 
grance. It  is  prepared  by  cleaning  the  seeds,  and  then  roasting  and 
grinding  them  into  a  mass.  Water  is  added  and  the  whole  is  boiled 
until  the  fatty  matter  rises  to  the  surface,  when  it  is  removed. 

Jalap  is  furnished  by  the  tubers  of  Exogonium  purga,  (  ConvolvulaceaJ 
a  climbing  plant,  native  of  Mexico.  The  tubers  are  roundish,  of  various 
sizes,  and  dark-colored.  They  owe  their  purgative  properties  to  their 
resinous  ingredients,  and  worm-eaten  tubers  are  more  valuable  than 
those  that  are  sound,  as  the  insects  eat  the  farinaceous  and  woody  por- 
tions of  the  tuber,  and  leave  the  resin.  Indian  jalap  is  obtained  from 
the  roots  of  Ipomcea  twrpcthum.  The  resin  is  more  diluted  than  in  the 
true  jalap,  and  is  destitute  of  any  nauseous  taste  or  smell. 

Wild  jalap. — A  resinous  extract  from  the  roots  of  Podophyllum  pella- 
turn,  (Ramtnculacecc,)  a  native  plant  of  active  medicinal  properties. 

Scamm&ny. — The  roots  of  Convolvulus  scammonia  when  cut  exude  a 
gummy  resin  or  milky  juice,  which  soon  concretes,  and  is  known  as 
scammony.  The  plant  grows  abundantly  in  Greece,  but  the  gum  is 
seldom  to  be  found  pure,  being  frequently  mixed  with  chalk.  It  is  gener- 
ally imported  from  Aleppo. 

Ammoniacum  is  obtained  from  Dorema  ammoniacum,  (UmhelUfci'cc.) 
This  plant  is  a  native  of  Persia,  and  abounds  in  a  milky  juice,  which 
exudes  upon  the  slightest  puncture  being  made,  and  dries  upou  the  stem 
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in  small  rounded  lumps  or  tears.  It  is  used  as  a  stimulant  expectorant. 
The  ammoniacum  of  the  ancients — a  gum  resin,  like  asafcetida — is  sup- 
posed to  be  yielded  by  Ferula  tingitana;  and  sagapenum,  a  similar  drug, 
is  supposed  likewise  to  be  the  product  of  this  genus. 

Gambier,  or  Terra  Japonica,  is  obtained  from  Nauclea  gambier,  ( dnchon- 
acece,)  a  shrubby,  climbing,  Asiatic  plant.  Gambier  is  prepared  by  boiling 
the  leaves  and  young  shoots  of  the  plant  in  water  until  the  decoction 
thickens  to  the  consistency  of  molasses.  It  is  then  run  into  narrow, 
oblong  molds,  where  it  remains  to  thicken ;  after  which  it  is  cut  into 
small  cubes  or  slices,  and  these  are  thoroughly  hardened  and  dried  in 
the  sun.  It  is  used  by  the  Malays  for  mixing  with  the  preparation  of 
areca-nut  and  betel-leaf,  which  they  are  in  the  habit  of  chewing ;  and 
it  is  also  used  for  tanning  leather,  and  by  dyers  and  curriers.  There  are 
several  qualities  of  the  gambier  extract ;  the  best  is  white,  brittle,  and 
has  an  earthy  appearance  when  rubbed  between  the  fingers.  This 
earthy  appearance  gave  it  the  name  of  terra  japonica,  which  was  then 
supposed  to  come  from  Japan.  Gambier  is  one  of  the  most  powerful  of 
the  pure  astringents. 

Manna  is  a  concrete  saccharine  substance,  procured  from  Ornus  Euro- 
pcea  and  Ornus  rotundifolia,  {Fraxinecc,)  natives  of  the  south  of  Europe. 
They  form  trees  about  20  feet  in  height,  and  are  cultivated  in  planta- 
tions in  Sicily  for  the  manna  they  produce.  The  manna  is  obtained  by 
making  incisions  in  the  stem  and  branches.  The  best  article  is  collected 
from  the  young  branches  or  upper  part  of  the  stem ;  it  hardens  on  the 
stem,  but  is  further  dried  after  removal  from  the  tree.  Manna  is  used 
in  medicine  as  a  gentle  tonic.  It  is  white,  inodorous,  crystallizable  in 
semi-transparent  needles,  and  of  a  sweetish  taste.  Manna  sugar,  or 
mannite,  differs  from  other  sugars  in  not  being  fermentescible.  In 
Styria  the  larch  (Larix  Europaw)  exudes  from  its  leaves  and  branches 
a  honeyed  juice,  which,  on  becoming  hard,  is  called  manna  or  briancou. 
The  cedar  of  Lebanon,  Abies  cedrus,  (Conifera,)  produces  small  quanti- 
ties of  transparent  resinous  drops,  called  manna  by  the  monks,  who 
collect  it  and  prepare  from  it  various  ointments,  wliich  have  consider- 
able reputation  in  Syria  as  a  remedy  for  phthisis. 

The  manna  by  which  the  Israelites  were  miracuously  fed  is  supposed 
to  be  identical  with  an  exudation  found  on  the  stems  of  Alltagi  mauro- 
rum.  (Leguminoscc,)  a  shrubby  plant  which  covers  immense  plains  in 
Arabia  and  Palestine.  The  juice  hardens  on  the  branches,  and  is  most 
abundant  during  hot  weather,  and  is  collected  by  the  Arabs  who  cross 
the  deserts,  they  using  it  as  nutriment  for  themselves  and  camels,  the 
latter  being  very  partial  to  it. 

Tamarisk  manna,  or  manna  of  Mount  Sinai,  is  produced  through  the 
puncture  of  Coccus  manniparus,  an  insect  inhabiting  the  tamarisk  trees, 
wliich  grow  abundantly  in  that  vicinity.  This  saccharine  secretion 
exudes  as  a  thick,  transparent  sirup,  and  drops  from  the  branches  upon 
the  ground,  and,  being  collected  and  cleaned,  is  eaten  with  bread,  and 
is  considered  a  delicacy ;  it  is  also  reputed  as  efficacious  in  diseases  of 
the  chest.  Australian  manna  is  produced  by  the  Eucalyptus  mannifera, 
(Myrta#ece.)  This  manna  contains  a  saccharine  matter  different  from 
mannite,  and  nearly  similar  to  glucose.  It  is  much  used  as  a  pleasant 
purgative. 

Red  gum. — This  is  yielded  by  the  Eucalyptus  rostrata,  a  common  tree 
in  many  parts  of  Australia.  The  gum  exudes  in  a  fluid  state  from  the 
bark,  and,  by  evaporation  of  the  water  by  which  it  is  held  in  solution, 
concretes  into  a  beautiful  ruby-colored  gum.    As  a  medicine  it  is  a  pow- 
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erful  astringent,  and  is  sometimes  employed  with  great  success  in  dis- 
orders in  which  astringents  are  indicated. 

Aloes. — This  bitter  drag  is  the  dried  resinous  juice  derived  from  the 
leaves  of  several  species  of  aloe,  a  genus  of  liliaceous  plants,  natives 
of  temperate  and  sub-tropical  climates.  The  best  kind  of  aloes  is  the 
Rocotrine,  the  product  of  Aloe  Socotrina.,  a  native  of  the  island  of 
Socotra,  in  the  Indian  Ocean.  Hepatic  aloes,  socalled  from  their  liver- 
like color,  are  produced  by  A.  Arabiea.  Barbadoes  aloes  are  produced 
from  A.  vulgaris,  a  native  of  Cape  Colony.  It  is  more  dusky  in  hue 
than  the  East  Indian  species,  and  more  nauseous  and  bitter.  Caballine 
or  horse-aloes  are  the  refuse  of  the  Barbadoes,  and  from  their  rank, 
fetid  smell,  are  useful  only  for  veterinary  medicine.  Cape  aloes  are 
produced  by  A.  spicata  and  A.  eommelini;  are  lighter  in  color  than  the 
other  species,  but  possessed  of  a  strong,  disagreeable  odor ;  the  color  is 
more  like  gamboge.  The  yellowish  juice  is  stored  up  in  greenish  vessels 
lying  beneath  the  skin  of  the  leaf,  and  when  the  leaves  are  cut  the  juice 
exudes,  and  is  gradually  evaporated  to  a  firm  consistence.  An  inferior 
product  is  obtained  by  pressing  the  leaves,  or  by  cutting  them  in  pieces, 
boiling  them,  and  evaporating  the  decoction  to  a  proper  solidity.  The 
drag  is  used  as  a  purgative,  and  in  small  doses  as  a  tonic. 

Balsam  of  Peru. — This  drug  is  obtained  from  Myrospermum  Peruiferum, 
(Legumtnosce,)  a  native  of  Peru  and  other  parts  of  South  America.  The 
mode  of  procuring  the  balsam  is  by  making  incisions  in  the  tree  from 
which  it  gradually  exudes,  and  is  absorbed  by  pieces  of  cotton  rags  which 
are  inserted  for  the  purpose.  During  rainy  seasons  the  supply  is  much 
lower,  and  the  expedient  of  lighting  a  fire  is  resorted  to,  which  causes 
the  gam  to  exude  more  freely,  but  is  followed  by  the  destruction  of  the 
tree.  When  the  rags  are  saturated  they  are  thrown  into  boiling  water, 
which  separates  the  balsam.  It  is  then  collected  and  placed  in  suitable 
vessels  for  sale.  It  is  a  thickish  liquid,  with  a  fragrant  aromatic  smell 
and  taste. 

Balsam  of  Toltt. — This  is  yielded  by  Myrospermum  toluiferum,  and  is 
a  product  of  similar  character  to  the  preceding.  ■  It  is  at  first  soft,  but 
becomes  hard  and  brittle  by  exposure.  It  is  used  in  chronic  coughs,  and 
for  other  medicinal  purposes. 

Oum  buiea. — This  is  the  hardened  juice  of  Butcafrondosa,  (FabaceceJ 
a  tree  that  attains  a  medium  height,  and  is  very  common  in  Bengal,  and 
there  known  as  the  dak  or  tisso.  From  natural  fissures,  or  wounds 
in  the  bark,  there  exudes,  during  the  hot  season,  a  beautiful  red  juice, 
which  concretes  into  a  ruby  colored,  brittle,  astringent  gum,  analogous 
to  gam  kino,  for  which  it  has  been  employed  under  the  name  of  dak 
gam.  It  soon  loses  its  beautiful  color  upon  exposure  to  the  air,  when 
it  becomes  darker  colored  than  the  ordinary  kino  of  commerce.  This 
gam,  when  held  in  the  flame  of  a  candle,  swells  and  burns  away  slowly, 
without  smell  or  flame.  If  placed  in  the  mouth  it  soon  dissolves,  its 
taste  being  strongly  astringent.  It  is  used  for  tanning  leather.  A 
coarse  fibrous  material  obtained  from  the  bark  is  used  as  a  substitute 
for  oakum  for  calking  seams  of  boats.  The  lac  insect  punctures  the 
young  twigs,  and  causes  the  formation  of  the  substance  known  as  stick 
lac,  used  in  the  manufacture  of  sealing  wax,  and  also  as  a  dye.  The 
seeds  yield  a  thick  dark-colored  oil  called  moodooga,  which  the  native 
doctors  consider  to  possess  anthelmintic  properties. 

Mastic  is  obtained  from  Pistacia  lentiscus,  (Anacar&iaceeeJ  a  small 
evergreen  tree,  native  of  Southern  Europe,  Northern  Africa,  and  West- 
ern Asia.  The  resin  is  gathered  from  wounds  made  in  the  bark,  from 
which  it  exudes  in  drops,  and  hardens  into  a  semi-transparent  gum.    It 
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is  principally  produced  in  Asiatic  Turkey,  and  is  consumed  in  large 
quantities  by  the  Turks  for  chewing,  to  sweeten  the  breath  and 
strengthen  the  gums.  It  is  also  employed  for  varnishing,  and  occasion- 
ally in  dentistry. 

Coupe  mastic. — The  resin  bush  of  the  Cape  of  Good  Hope,  Euryopt 
mnltifidusj  (Composite,)  affords  a  gum  from  its  stem  and  branches,  of  a 
yellowish,  semi-transparent  appearance,  which  is  gathered  and  used  by 
the  natives,  bat  is  sparingly  introduced  in  commerce, 

Labdanwm. — This  gum  exudes  from  the  leaves  and  branches  of  Cistus 
Creiicusj  (Ci*tacewr)  a  low-growing  shrub,  native  of  Crete.  The  gum 
emits  a  pleasant  balsamic  odor,  and  has  been  used  as  an  expectorant 

GaWanum. — This  balsamic  gum  resin  is  obtained  from  Bubon  galba- 
num,  (Umbelliferw,)  a  native  of  the  Cape  of  Good  Hope.  The  name  is 
also  applied  to  the  resin  of  Opoidia  galbanifera,  a  Persian  umbelliferous 
plant.  The  resin  possesses  similar  properties,  but  inferior,  to  those  of 
asafcetida.  GeUbanum  officinale,  of  the  same  family,  has  been  so  named 
from  a  supposition  of  its  yielding  a  resin  or  gum  of  this  kind. 

Sagapenum  gum  is  produced  by  Ferula  Persica,  (UmbeUiferw,)  a  native 
of  Persia,  and  at  one  time  supposed  to  be  the  source  of  asafcetida.  This 
is  somewhat  similar,  but  less  powerful. 

Elemi. — This  resin  is  obtained  from  one  or  more  species  of  Amyris} 
(Amyridacea,)  a  genus  of  Indian  trees  remarkable  for  their  resinous 
products.  Indian  bdellium,  or  false  myrrh,  is  obtained  from  A.  com- 
miphora. This  is  a  gum  resin,  with  properties  similar  to  the  myrrh,  but 
not  so  valuable. 

Anime. — The  West  India  locust  tree,  Hynenaa  Courbaril,  (CcesalptwUz,) 
known  in  Panama  as  algarroba,  is  a  tree  of  the  largest  size.  The  resin 
exudes  from  the  trunk,  and  large  lumps  of  it  are  found  about  the  roots 
of  old  trees.  It  is  so  named  from  its  resemblance  to  the  valuable  anime 
resin  of  Africa. 

Oum  Arabic  is  furnished  by  various  species  of  Acacia,  (MimosecBj)  such 
as  Acacia  verek,  A.  Arabica,  A.  vera.  A.  Adansonii,  and  others,  natives 
of  Arabia,  Barbary,  and  the  East  Indies.  It  is  collected  as  it  exudes 
from  the  plants  in  a  liquid  state.  A  short  exposure  to  the  sun,  heat, 
and  air,  hardens  it  into  a  solid  mass.  It  is  used  as  food,  in  medicine, 
and  largely  in  the  arts  and  manufactures. 

(hm  kino  is  obtained  from  Pterocarpus  marsupium  of  India,  and  P. 
erinacetts  of  Africa,  a  genus  of  Leguminosa.  These  trees  are  of  large 
size,  and  the  gum  is  obtained  by  making  incisions  in  the  bark,  from 
which  the  juice  exudes,  and  hardens  into  a  brittle  mass,  easily  broken 
into  little  angular  shining  fragments  of  a  bright  ruby  color.  It  is  highly 
astringent,  and  is  used  medicinally  in  diarrhoea. 

Chum  guaiacum  is  obtained  from  Gvaiacum  officinale,  (ZygophyUacea,)  a 
West  India  tree  that  furnishes  the  heavy  wood  called  lignum-vitae.  The 
resin  exudes  from  the  stem,  and  hardens  on  the  bark ;  or  holes  are  bored 
in  logs  of  the  wood  which  are  placed  on  a  fire,  so  that  when  the  resin  is 
melted  it  runs  through  the  hole  into  vessels  placed  to  receive  it.  Guaia- 
cum is  greenish-brown,  with  a  balsamic  fragrance,  and  is  remarkable 
for  the  changes  of  color  which  it  undergoes  when  brought  into  contact 
with  various  substances.  Gluten  gives  it  a  brown  tint;  nitric  acid  and 
chlorine  change  it  successively  to  green,  blue,  and  brown.  The  resin, 
as  well  as  the  bark  and  wood,  is  used  medicinally  as  a  stimulant  in 
chronic  rheumatism  and  other  complaints. 

Clnsia  is  a  genus  of  Clusiacece  or  GuUiferce,  chiefly  climbing  plants 
aud  shrubs,  a  few  attaining  the  size  of  trees,  natives  of  tropical  America. 
C.  inaignis,  a  Brazilian  plant,  exudes  a  considerable  quantity  of  resin 
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from  the  disk  and  stamens  of  the  flowers,  which  is  used  in  medicine.  G. 
alba,  G.  rosea ,  and  G.flava,m  the  West  Indies,  yield  an  abundant  tenacious 
resin  from  their  steins,  which  is  nsed  for  the  same  purposes  as  pitch.  It 
is  first  of  a  green  color,  but  when  exposed  to  tjie  air  turns  to  a  brown 
or  reddish  tint.  C.  duca  yields  a  resin  known  in  Columbia  by  the  name 
of  duca,  which  is  burned  for  the  sake  of  its  pleasant  odor. 

Hog  gum. — The  hog-gum  tree  is  Moronobea  coccinea,  (ClvMaoeee,)  a  lofty 
growing  plant,  reaching  to  90  or  100  feet  in  height,  a  native  of  the 
West  Indies  and  South  America.  A  pellucid  juice  exudes  from  incisions 
in  the  bark,  and  after  a  brief  exposure  hardens  into  a  yellow  resin,  re- 
sembling Burgundy  pitch  in  appearance.  In  Jamaica,  hogs  when 
wounded  rub  the  iiyured  part  against  the  tree,  so  as  to  smear  them- 
selves with  the  resin,  which  possesses  vulnerary  properties,  and  hence 
its  common  name.  The  resin  has  been  employed  medicinally  as  a  sub- 
stitute for  balsam  of  copaiva,  and  pitch  plasters  have  been  made  of  it. 
In  Guiana  and  Brazil,  where  it  is  termed  mani,  or  oanani,  the  natives 
make  torches  with  it,  and  use  it  to  pitch  boats. 

Gum  8andarac. — This  resin  is  produced  by  Callitris  quadrivalfe,  (Coni* 
fercej  a  medium-sized  evergreen  tree,  native  of  Barbary.  It  is  used  in 
varnishing,  and  when  powdered  finely  and  sifted,  and  mixed  with  the 
finely  powdered  calcareous  bone  of  the  cuttle-fish,  forms  the  article  of 
resinous  powder  known  as  pounce*  The  timber  of  this  tree  is  very 
hard,  fragrant,  and  durable. 

Kuteera  gum  is  obtained  from  the  stem  of  Cochlospermum  gossypiwn,  a 
shrub  or  small  tree  found  in  the  Indian  peninsula.  This  gum  is  often 
used  as  a  substitute  for  gum  tragacanth.  The  seeds  of  the  plant  are 
covered  with  a  cottony  down,  which  is  used  for  stuffing  pillows  and 
cushions.  The  gum  of  (Uerctdia  wren*  (  Stereuliacece)  is  also  known  as 
kuteera.  This  tree  is  a  native  of  India ;  the  gmn  resembles  tragacanth 
both  in  external  appearance  and  in  its  property  of  not  dissolving  in  cold 
water,  but  merely  swelling  and  becoming  jelly-Mke,  owing  to  the  pres 
ence  of  bassorine. 

Succory  gum  is  obtained  from  GliondriUa  jimeety  a  plant  belonging  to 
the  lettuce  family.  It  is  a  native  of  the  south  of  Europe,  and  furnishes 
a  narcotic  gum  in  limited  quantities. 

Car  ana  resin  is  produced  by  Bursera  acuminata \  (Amyrida^cw,)  a 
shrubby  West  India  plant.  The  juice,  which  exudes  from  the  bark 
when  the  tree  is  wounded,  contains  a  kind  of  turpentine  oil,  which  rap- 
idly congeals  on  exposure.  Bursera  gummifera  grows  to  a  tree  of  large 
size  on  the  island  of  San  Domingo.  A  whitish,  resinous  matter  flows 
copiously  when  the  bark  is  pierced,  which  is  much  used  in  making  flam- 
beaus, and  is  also  burned  as  incense  in  churches.  The  wood  is  used  in 
making  canoes. 

.  Ghurra*. — This  resin  is  produced  by  the  hemp  plant,  Cannabis  sativa, 
but  only  in  very  hot,  dry  climates.  It  is  gathered  by  men  clad  in  leathern 
dresses,  running  through  the  hemp-fields,  and  brushing  through  the 
plants  rapidly.  The  resin  adheres  to  the  leather,  and  is  subsequently 
scraped  oft*  and  kneaded  into  balls.  When  used  in  small  quantities  it 
produces  pleasant  excitement,  which  passes  into  delirium  and  catalepsy 
if  the  quantity  is  increased ;  if  still  further  continued,  a  peculiar  form 
of  insanity  is  produced.  Many  of  the  Asiatics  are  passionately  juldicted 
to  this  kind  of  intoxication. 

Gum  olibanum  is  obtained  from  Boswdliaserrata,  (Amfpidacecc,)  a  tree 
about  40  feet  in  height,  a  native  of  India.  The  resin  is  used  asapitch,  but 
being  hard  and  brittle,  it  is  boiled  with  some  low-priced  oil  to  render  it 
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workable.   By  some  it  has  been  supposed  that  this  was  the  frankincense 
of  the  ancients. 

African  bdellium  is  a  gum  resin  furnished  by  a  small  composite  plant, 
Ceradia  furcata,  a  native  of  the  southwest  coast  of  Africa.  The  gum 
exudes  in  small,  pellucid  tears  of  a  pale  yellow  color,  and  somewhat  hard 
and  brittle.  It  has  a  slightly  bitter  and  fragant  resinous  taste,  pos- 
sesses a  very  fine  aromatic  smell,  and  throws  out  a  refreshing  and 
agreeable  perfume  when  burning.  Lately  it  has  been  surmised  that  this 
plant  was  the  true  source  of  frankincense. 

Myrrh. — This  resinous  perfume  is  produced  by  Balsamodendron  myrrlia, 
(Amyridacew,)  a  large-growing  shrub,  native  of  Arabia  Felix.  The 
milky  juice  of  the  tree  is  made  to  exude  by  wounding  the  bark,  and  it 
rapidly  concretes  into  brittle,  yellowish-red,  semi-transparent  tears,  hav- 
ing a  bitter,  disagreeable,  and  acrid  taste,  with  a  strong  and  not  partic- 
ularly pleasant  fragrance.  It  was  formerly  much  valued  for  its  property 
of  resisting  putrefaction,  and  at  an  early  date  formed  one  of  the  ingre- 
dients for  embalming  the  dead.  The  ancients  considered  it  a  universal 
medicine.  It  is  known  as  balm  of  Gilead,  balm  of  Mecca,  and  opo- 
balsamum. 

Ooogul  and  mukul  are  names  given  in  Scinde  and  Persia  to  a  resin 
yielded  by  Balsainodendron  muktd.  This  is  considered  identical  with  the 
bdellium  of  Dioscorides  and  the  Scriptures.  The  tree  is  a  native  of 
Scinde,  and  the  resin  is  collected  by  making  incisions  in  the  bark  and 
permitting  the  gum  to  fall  to  the  ground ;  hente  it  is  full  of  impurities. 
It  is  used  as  a  medicine  in  veterinary  practice,  and  burned  as  an 
incense. 

Bayec  balsam  is  a  product  of  Balsamodendron  pubescens.  This  is  brittle, 
tasteless,  and  inodorous,  and  it  is  presumed  that  it  is  frequently  employed 
to  mix  with  the  more  valuable  products  of  this  genus  of  gum-prodncing 
plants. 

Wallaba  gum  is  obtained  from  Eperua  faleata,  (Leguminosce,)  a  lar#® 
tree,  abundant  in  the  forests  of  Guiana.  The  gum  of  this  tree  is  used 
as  an  application  to  wounds.  The  bark  is  bitter,  and  the  natives  use  it 
in  a  decoction  as  an  emetic.  The  wood  of  the  tree  is  strongly  impr^g' 
nated  with  a  resinous  oil  which  renders  it  very  durable  when  used  lor 
domestic  purposes,  such  as  for  shingles,  house-framing,  &c. 

Balsam  of  Maria  is  produced  by  a  Peruvian  tree  named  Ycrticillari^ 
a  genus  of  Clmiacew.  The  tree  yields  an  abundant  supply  of  a  balsamic 
resin,  but  its  properties  are  not  known  to  botanists.  t  #        . 

Balsam  of  umire  is  furnished  by  Humirium  fioribundum,  (HumiriMe&i) 
a  small  Brazilian  tree,  which  yields,  from  wounds  in  the  bark,  a  yellow  - 
colored  fragrant  balsam.  The  bark  is  highly  esteemed  as  a  perfume  by 
the  Brazilians.  Humirium  balsamiferum^  the  houmiri  tree  of  Fron^a 
Guiana,  yields  a  reddish  balsamic  juice,  possessing  an  odor  s*m*Ji?r  \° 
that  of  storax,  and  which  after  a  time  becomes  brittle  and  hard,  ^ 
which  state  it  is  burned  as  an  incense  or  perfume.  Medicinally  it1- 
used  as  an  anthelmintic,  and  an  ointment  preparation  is  employed  to 
pains  in  the  joints.  .  , 

Metonorrhcca  usitalissima,  (Anacardiaeew,)  an  East  Indian  tree  wine 
yields  a  highly  useful  and  extensively  employed  varnish,  obtaiuo 
by  a  process  of  tapping  or  boring  shailow  holes  in  the  trunk  of  tii 
tree,  in  which  are  inserted  hollow  bamboo  canes.  After  remaining  on 
or  two  days  these  canes  become  filled  with  a  whitish-colored  tbic 
juice,  which  turns  black  when  exposed  to  the  air,  and  can  bo  preserve 
only  by  immersion  in  water.  Allkinds  of  domestic  furniture  andutensi .> 
are  laequered  with  this  juice,  which  is  laid  on  thinly  and  dried  slowi. , 
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when  it  turns  to  a  beautiful  dark  color.  Like  other  varnishes  derived 
from  the  same  natural  order,  it  is  very  caustic  and  apt  to  cause  erysipe- 
latous swellings,  if  applied  to  the  skin.  The  wood  of  this  tree  is  excess- 
ively hard  and  heavy,  and  is  called  the  lignum-vitse  of  Pegu.  Anchors 
for  boats  are  made  of  it,  and  it  is  employed  for  all  purposes  where  great 
strength  and  durability  are  required. 

IHpterocarpus  trinervis  and  D.  Iwvis  (Dipterocarpew)  are  East  Indian 
trees  that  furnish  thin  liquid  balsams  used  medicinally,  for  burning  in 
torches,  and  for  painting  vessels  of  various  kinds.  The  resinous  fluid  is 
collected  by  cutting  a  deep  notch  in  the  trunk  of  the  tree  near  the 
ground,  where  a  fire  is  kept  until  the  wood  is  charred,  when  the  liquid 
begins  to  ooze  out.  It  is  much  used  as  a  varnish  for  window-frames, 
doors,  &c,  and  has  been  found  a  good  substitute  for  balsam  of  copaiba, 
which  it  greatly  resembles.  By  the  application  of  heat  it  becomes  con- 
centrated and  semi-solid.  Mixed  with  dammar  resin  it  has  been  found 
valuable  in  preserving  timber  from  the  attacks  of  insects  and  worms. 

Shorea  robusta,  (l>ipteracecey)  a  fine  timber  tree  of  the  Himalaya  mount- 
ains, furnishes  a  resin  which  is  known  as  a  variety  of  damma*,  and  is 
adapted  to  the  same  uses.  An  oil  is  likewise  obtained  from  its  seeds. 
The  wood  of  this  tree,  as  also  that  of  8.  8elanica}  is  known  as  Saul- 
wood,  which  is  dose-grained,  strong,  and  durable,  and  is  employed  for 
ship-building  and  engineering  purposes,  where  great  strength  and 
toughness  are  requisite.  It  is  considered  stronger,  as  it  is  heavier,  than 
the  famous  teak  wood  of  India. 

Opopanax  gum  is  the  milky  juice  of  Opopanax  Chironium,  ( Umbelliferco^) 
a  plant  closely  resembling  the  parsnip,  native  of  the  south  of  Europe. 
The  milky  juice  dries  into  a  gum  resin,  having  properties  very  similar  to 
those  possessed  by  ammoniacum. 

Mesquite  gum. — This  is  yielded  by  Prosopis  glcuululosa,  (Mimoscw,  Leg- 
wninosce,)  the  mesquite  tree  of  Texas.  This  gum  closely  resembles  gum 
arable,  and,  as  the  tree  is  allied  to  the  true  gum-producing  family,  it 
may  be  found  worthy  of  attention  for  its  gum. 

IAgn  aloes. — The  tree  called  calambac  by  the  ancients,  and  which  fur- 
nished the  aloes  alluded  to  in  the  Bible,  where  it  is  said  "All  thy  garments 
smell  of  myrrh,  aloes,  and  cassia,"  is  supposed  by  some  to  have  been 
the  eaglewood,  Aloexylon  AgaUochum,  (LeguminosWj)  a  lofty,  upright-grow- 
ing tree,  native  of  the  mountains  of  Cochin  China  and  the  Moluccas.  It 
yields  a  perfume  which  is  the  most  esteemed  by  Oriental  nations.  The 
oleaginous  particles  stagnate  and  concrete  into  resin  in  the  inner  part  of 
the  trunk  and  branches,  by  which  the  natural  appearance  of  the  wood 
is  altered,  becoming  of  a  dark  color,  and  acquiring  a  fragrant  smell.  At 
length  the  tree  dies,  and  when  split  open  the  resinous  part  is  removed. 
It  contains  little  elso  than  the  camphoraceous  matter,  and  receives  the 
name  of  aloes  from  its  bitter  taste.  The  wood  of  this  tree  is  very  valua- 
ble. Some  of  the  most  precious  jewels  of  East  India  manufacture  are  set 
in  it,  and  it  sells  at  the  rate  of  $3,000  per  ton.  This  tree  is  supposed  to 
be  the  plant  alluded  to  in  the  Scriptures,  Numbers  xxiv,  6:  "As  the  val- 
leys are  they  spread  forth,  as  gardens  by  the  rivers'  side,  as  the  trees  of 
ligti-aloes  which  the  Lord  hath  planted,  and  as  cedar  trees  beside  the 
waters."  Owing  to  the  imperfect  knowledge  of  botany  possessed  by  the 
ancients,  and  the  meager  descriptions  they  have  left,  there  has  been  a 
difficulty  in  accurately  defining  the  tree  which  produces  this  fragrant 
substance ;  hence  the  aloe  wood  of  India  has  also  been  mentioqed  as 
the  source  of  this  resinous  perfume.  This  is  the  Aquilaria  Agallocha, 
(Aquilariacea,)  a  broad-spreading  tree,  containing  a  highly  odoriferous 
resin,  and  an  essential  oil  which  is  also  held  in  great  esteem.    The 
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Orientals  burn  it  in  their  temples  for  its  fragrance,  aad  it  has  also  been 
used  iu  medicine. 

Balmm  of  copaiba. — This  drug  is  produced  by  Copaifera  officinalis, 
(Lcguviinosw,)  a  lofty  tree,  nati  veof  South  America.  The  resinous  juice  is 
obtaiuod  by  boring  holes  near  the  base  of  the  tree,  reaching  into  the  pith 
or  center  of  the  stem,  from  which  it  flows  copiously.  The  older  trees 
afford  the  best  quality  of  balsam,  and  yield  it  several  times  during  tho 
year.  That  taken  from  young  trees  is  crude  and  watery,  and  of  less 
value.  At  first  the  juice  is  fluid  and  without  color,  but  soon  acquires 
a  consistency  equal  to  that  of  thick  oil,  and  changes  to  a  yellowish  color. 
An  inferior  article  is  obtained  by  decoction  from  the  bark  and  branches, 
which  is  destitute  of  the  qualities  of  the  true  balsam,  and  is  thin  and 
liquid.  Tho  pure  balsam  has  rather  an  agreeable  smell,  and  a  bitter, 
biting  taste  of  considerable  duration  in  the  mouth.  It  dissolves  entirely 
in  rectified  spirit,  especially  with  the  addition  of  a  little  alkali,  the  solu- 
tion having  a  very  fragrant  smell.  Distilled  with  water  it  yields  nearly 
half  its  weight  of  a  limpid  essential  oil,  and  in  strong  heat,  without  addi- 
tion, a  blue  oil. 

Mexican  clemi  is  a  greenish  resin  furnished  by  Elaphrium  demi/crtm, 
(Amyridacew.) 

Eastern  clemi  is  furnished  by  Canarium  commune,  (Amyridacew,)  a  plant 
cultivated  in  the  Moluccas  for  its  fruit.  A  gum  exudes  from  its  bark, 
which  is  said  to  resemble  in  its  properties  the  balsam  of  copaiba. 
Another  species,  C.  strictum,  is  known  in  Malabar  as  the  black  dammar 
resin  tree,  in  contradistinction  to  tho  white  dammar,  Vattria  Indica. 

Jaritta  balsam  is  yielded  by  Adesmia  baUamifera,  (Lcgtminom,)  a 
Chilian  plant  of  great  beauty  when  iu  blossom.  This  balsam  has  a 
pleasant  odor,  perceptible  at  a  great  distance,  and  is  said  to  be  of  much 
value  in  healing  wounds. 

Putty  root*— The  plant  bearing  this  name  is  Aplectrum  kyemale,  (OrcMd- 
accaXf)  a  terrestrial  orchid,  a  native  of  our  woods,  which  forms  small 
tubers  containing  a  quantity  of  adhesive  mucilage,  which  has  been  used 
hi  mending  broken  porcelain;  hence  its  local  mime. 

Caoutchouc,  or  India-rubber. — One  of  the  plants  that  furnish  this  sub- 
stance is  tivplwnia  Brasiliemis,  (EttpkorbiaccWj)  a  common  tree  in  the 
forests  of  Para.  This  gum  exists  in  the  tree  in  the  form  of  a  thin,  white 
milk,  and  is  obtained  by  making  incisions  in  the  trunk,  from  which  it 
exudes,  and  Is  collected  in  vessels,  and  afterward  converted  into  the 
black,  homogeneous,  elastic  mass,  familiar* to  us  as  India-rubber,  by 
pouring  the  milk  upon  molds,  and  immediately  holding  them  over  a 
dense  smoke.  As  it  solidifies  another  coating  is  poured  over  it,  and  the 
process  is  repeated  until  tho  required  thickness  is  secured. 

Siphonia  clastica,  8.  lutea,  and  8.  brcrifolia  also  furnish  India-rubber 
of  good  quality.    Others  of  this  genus  yield  an  inferior,  brittle  gum. 

Guttapercha. — This  is  tho  inspissated  juioo  of  Isonandra  gutta*,  (Sapo- 
tacece,)  a  large  forest  tree,  reaching  a  height  of  00  to  70  feet,  with  a 
trunk  2  to  3  feet  in  diameter.  .  It  is  a  native  of  the  islands  of  Southern 
India,  especially  Borneo  and  Sumatra.  The  raw  gutta-percha  is  exported 
in  lumps  weighing  five  to  six  pounds.  It  is  prepared  for  use  by  cutting 
it  up  in  slices,  which  are  softened  by  being  immersed  in  hot  water ;  they 
are  thea  torn  into  fine  shreds,  by  rapidly  revolving  cylinders  set  with 
sharp  teeth,  and  thrown  into  cold  water,  when  the  impurities  sink,  and 
tho  gutta-percha  floats  on  the  surface ;  the  shreds  are  then  transferred 
to  hot  water,  and  are  made  into  solid  masses,  which  are  afterward 
kneaded  by  machinery,  in  order  to  expel  the  extraneous  moisture. 

Balata  gum.—Ttii&  elastic  gum  is  obtained  from  Mimusope  balata, 
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(Sapoiacew,)  a  native  of  British  Guinea,  where  it  forms  a  tree  of  large 
dimensions.  The  milky  juice  is  procured  by  incision  of  the  trunk.  It 
dries  very  quickly  on  exposure  to  the  air,  if  the  atmosphere  is  dry,  and 
it  can  be  molded  into  shape  by  first  being  softened  in  water.  This  gum 
appears  to  be  of  acharacter  intermediate  between  India-rubber  and  gutta- 
percha, possessing  the  elasticity  of  the  one  and  the  ductility  of  the  other, 
without  the  intractability  of  India-rubber  or  the  brittleness  of  gutta- 
percha. It  has  been  successfully  employed  as  an  insulating  medium  for 
telegraphic  purposes. 

Uroeola  elastica,  (Apocynacew.) — A  large  elimbing  shrub  of  the  islands 
of  Sumatra  and  Borneo,  yielding  a  milky  juice  which  forms  a  caout- 
chouc called  juitawan,  but  owing  to  the  want  of  proper  care  in  its  prep- 
aration, it  is  inferior  in  quality  to  that  from  South  America,  the  milky 
juice  being  simply  coagulated  by  mixing  with  salt  water  instead  of  be- 
ing gradually  ^inspissated  in  layers  on  a  mold.  It  produces  fruit  about 
the  size  of  an  orange,  containing  numerous  seeds  surrounded  by  an  eat- 
able pulp,  which  is  highly  prized  by  the  inhabitants. 

CasHUoa  dattica,  (Atrocarpacea.) — A  Mexican  tree  that  contains  a 
ailky  juiee  which,  under  proper  preparation,  becomes  solidified  into 
caoutchouc. 

AhtofUa  sckolarti,  (Apocynacece,)  called  pallmara  or  devil  tree  about 
Bombay,  is  a  tree  of  large  dimensions,  with  a  furrowed,  rough  bark  which 
is  intensely  bitter,  and  is  used  medicinally.  It  has  been  stated  recently 
that  the  juice  of  tins  tree  possesses  the  same  properties  and  is  as  readily 
manufactured  as  gutta-percha.  It  softens  quickly  when  plunged  into 
boiling  water,  is  soluble  in  chloroform  and  turpentine,  and  receives  and 
retains  even  delicate  impressions. 

Mudar  gum. — The  mudar  tree  of  Africa,  Caloptrohi*  gigantca}  (Asde- 
piadaccte,)  abounds  in  a  milky  juice  which  hardens  into  a  substance  closely 
resembling  gutta-percha,  and  the  root  yields  a  substance  named  mudarine, 
which  possesses  the  property  of  gelatinizing  when  heated,  and  returning 
to  a  fluid  state  when  cool.    These  products  are  used  medicinally. 

Euphorbia  cattimandoo,  (^eepftorWacecp.)— This  East  India  plant  affords 
a  juice  which  furnishes  caoutchouc  of  a  good  quality,  and  is  used  for  a 
variety  of  purposes.  The  milk  is  obtained  by  simply  cutting  the  branches, 
when  it  flows  freely.  It  is  collected  and  boiled  at  once,  and  is  then  very 
elastic,  but  soon  becomes  resinous  or  brittle,  in  which  state  it  forms  a  good 
cement  by  heating.  This  gum  can  be  molded  to  any  shape  when  first 
boiled,  and  after  becoming  hard  it  can  be  made  soft  and  pliable  by  heat- 
ing or  soaking  in  warm  water,  and  in  that  state  will  take  any  desired 
form.  Hie  gum  resin  known  as  euphorbiuni  is  a  product  of  several 
species  of  euphorbia,  from  Africa,  the  milky  juice  being  collected  in 
leather  bags.  It  is  extremely  acrid,  and  is  used  in  external  applications. 
Some  authorities  regard  it  as  a  poison. 

The  India-rubber  of  the  East  is  yielded  by  various  species  of  Ficus, 
particularly  Fieus  elastica,  (Moraoecc,)  which  attains  to  a  large  size,  and 
sends  down  roots  similar  to  the  famous  banyan  tree.  The  juice  is  col- 
lected and  spread  over  molds  in  thin  layers,  and  dried  either  by  fire-heat 
or  by  the  sun. 

Vahea  gummi/era,  (Apocynaeem.) — A  milky  juice,  obtained  from  this 
plant  in  Madagascar  forms  a  superior  article  of  caoutchouc. 

Hancornia  speeio&a,  (Apoeynacece.) — This  is  a  Brazilian  fruit  tree, 
called  mangaba.  It  abounds  in  a  viscid  milky  juice  which,  when  col- 
lected and  exposed  to  the  air,  hardens  into  a  caoutchouc,  and  is  one  of 
the  sources  of  that  gum. 
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TEA,  COFFEE,  ETC. 

The  spreading,  glossy,  green-leaved,  evergreen  shrub,  Tliea  viridis, 
(  CamelliaceatJ  furnishes  material  for  an  immense  traffic  throughout  the 
world.  The  native  country  of  the  tea  plant  is  uncertain.  Hitherto  the 
only  country  in  which  it  has  been  found  in  a  really  wild  state  is  Upper 
Assam ;  but  China,  where  the  plant  has  been  cultivated  for  many  cen- 
turies, has  not  yet  received  so  thorough  an  exploration  by  botanical 
travelers  as  to  warrant  the  assertion  that  it  is  not  indigenous  to  every 
section  of  that  vast  country.  A  Japanese  tradition  ascribes  its  intro- 
duction into  China  to  an  Indian  Buddhist  priest  who  visited  that 
country  in  the  sixth  century,  which  would  seem  to  favor  the  supposition 
of  its  being  of  Indian  origin. 

Although  it  has  been  introduced  into  many  parts  of  the  globe,  it 
has  been  cultivated  more  extensively  and  for  a  longer  period  in  China 
than  in  any  other  region.  It  is  there  successfully  grown  "between  the 
twenty-seventh  and  thirty-second  degrees  of  north  latitude,  and  in 
Japan  as  far  north  as  the  forty-second  degree.  It  is  also  cultivated  in 
the  island  of  Bourbon,  at  St.  Helena,  and  on  a  large  scale  in  the  island 
of  Madeira,  at  an  elevation  of  3,000  feet  above  the  level  of  the  sea.  It 
is  successfully  produced  in  Java,  and  flourishes  on  the  Himalaya  mount- 
ains. It  has  withstood  the  cool  summers  and  winters  of  the  climate  of 
Britain,  and  endures  the  climate  of  this  country  as  far  north  as  the 
District  of  Columbia,  where  it  has  been  growing  for  the  past  ten  years, 
and  can  be  grown  over  a  vast  extent  of  the  United  States,  so  far  as 
climate  is  concerned ;  and  as  regards  soil,  it  is  well  known  that  it  will 
grow  anywhere  and  on  any  soil  that  is  capable  of  supporting  currant  or 
blackberry  bushes. 

The  black  and  green  teas  of  commerce  are  produced  from  this  plant. 
The  opinion  was  at  one  time  quite  prevalent  that  there  existed  several 
species  of  Tliea,  but  it  is  now  known  that  the  different  sorts  in  market 
are  indebted  to  artificial  manipulations  for  much  of  their  apparent 
variety  and  distinctive  qualities.  Many  of  the  names  attached  to  teas 
are  merely  descriptive  of  the  locality  or  country  where  they  are  pro- 
duced, the  condition  of  the  leaves  when  gathered,  and  the  mode  of  pre- 
paring them  for  market.  Thus  there  is  Java  tea,  Japan  tea,  and  Assam 
tea  j  bohea  tea,  from  coarse  leaves ;  gunpowder  tea,  made  from  the  small, 
close-curled  young  leaves;  and  green  tea,  colored  to  suit  its  name.  In 
the  preparation  of  black  tea,  the  freshly  gathered  leaves,  being  partially 
dried  by  brief  exposure  in  the  open  air,  are  thrown  into  round,  flat  iron 
pans,  and  exposed  to  a  gentle  fire  heat  for  five  miuutes,  which  renders 
them  soft  and  pliant,  and  causes  them  to  give  off  a  large  quantity  of 
moisture.  They  are  then  emptied  into  sieves,  and  while  hot  they  are 
repeatedly  squeezed  and  rolled  in  the  hands  to  give  them  their  twist  or 
curl.  They  are  next  placed  in  the  open  air,  in  the  shade,  for  a  few  days, 
and  finally  they  are  completely  dried  in  iron  pans  over  a  slow  fire. 
Green  tea,  when  genuine,  is  prepared  in  a  similar  manuer,  except  that 
it  is  dried  with  more  care,  and  by  a  slower  process,  but  the  greater  part 
of  the  green  tea  consumed  in  Europe  and  America  is  colored  by  the  Chi- 
nese to  suit  the  demands  of  foreign  trade. 

There  are  about  a  dozen  varieties  of  tea  in  commerce,  but,  besides 
the  preceding  distinction  of  color,  they  consist  merely  of  different  sizes 
obtained  by  sifting.  The  active  principles  in  tea  are  theino  and  a  vola- 
tile oil,  to  the  latter  of  which  its  flavor  and  odor  are  due,  and  whicn 
possesses  narcotic  and  intoxicating  properties.  It  also  contains  15  Per 
cent,  of  gluten  or  nutritious  matter,  and  more  than  25  per  cent,  of  tan- 
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nin.  Physiologists  are  not  thoroughly  agreed  as  to  the  effects  of  tea 
upon  the  human  system.  A  recent  medical  opinion  maintains  that  the 
use  of  tea  increases  the  assimilation  of  food,  both  of  the  flesh-forming 
and  heat-forming  kinds,  and  that  with  abundance  of  food  it  must  pro- 
mote nutrition,  while  in  the  absence  of  sufficient  food  it  increases  the 
waste  of  the  body. 

Paraguay  tea,  or  Yerba  de  mate,  Ilex  Paraguayemis,  (Aquifoliacecc.J — 
The  leaves  of  this  South  American  tree  are  used  in  furnishing  the 
beverage,  yerba  mate.  They  yield  the  same  active  bitter  principle  called 
theine  which  is  found  in  the  leaf  of  the  Chinese  tea  plant,  and  form  a 
commercial  product  that  occupies  the  same  important  position  in  the 
domestic  economy  of  South  America  as  the  famed  China  plant  does 
in  this  country,  and  is  consumed  to  the  extent  of  several  thousand  tons 
annually.  The  leaves  are  prepared  by  drying  and  roasting,  not  in  the 
fashion  of  making  Chinese  teas,  but  by  cutting  large  branches  from  the 
trees,  which  are  placed  on  hurdles  over  wood  fires,  and  kept  there  until 
the  leaves  are  sufficiently  roasted,  when  they  are  removed  and  placed 
on  a  hard  floor,  and  the  dried  leaves  knocked  off  by  beating  the  branches 
with  sticks.  The  leaves  are  then  gathered  up,  reduced  to  powder  in 
wooden  mills,  and  packed  for  market.  This  tea  is  often  packed  in  sacks 
made  of  raw  hides,  which  are  sewed  together  in  a  square  form.  The 
powdered  leaves  are  pressed  into  the  sacks  with  great  force,  and  when 
full  they  are  sewed  up  and  exposed  to  the  sun,  where  the  hide  dries  and 
tightens  over  the  contents,  forming  a  package  nearly  as  hard  and  heavy 
as  stone. 

There  are  several  grades  or  sorts  of  mate  tea  in  the  South  American 
markets,  valued  according  to  the  age  of  the  leaf  and  the  modes  of  pre- 
paration. It  is  prepared  for  use  by  placing  a  small  quantity  of  the 
powder  in  a  cup,  and  pouring  boiling  water  over  it;  the  decoction  is 
quaffed  or  sucked  through  a  bombilla,  or  tube  having  a  bulb  perforated 
with  minute  holes.  It  has  an  agreeable,  slightly  aromatic  odor,  rather 
bitter  to  the  taste,  but  very  refreshing  and  restorative  to  the  body  after 
undergoing  great  fatigue.  It  is  highly  relished  by  travelers,  and  it  is 
almost  impossible  for  those  who  become  accustomed  to  its  use  to  discon- 
tinue it.  It  acts  in  some  degree  as  an  aperient  and  diuretic,  and,  if 
taken  in  over-doses,  it  occasions  diseases  similar  to  those  produced  by 
strong  liquors. 

It  is  supposed  that  there  are  several  species  of  Ilex,  the  leaves  of 
which  are  gathered  for  tea.  Ilex  theezans,  Ilex gongonha,  and  Hex  amara 
are  known  to  be  used  in  Brazil  and  other  places.  The  Yerba,  produced 
by,  and  known  to,  the  Brazilians  as  Herva  de  Palmeira,  is  specially  re- 
nowned for  its  excellent  qualities. 

Faham  or  orchid  tea. — The  plant  yielding  this  tea  is  Angrcecum  fro- 
grans^  an  epiphytal  orchid  of  the  Island  of  Bourbon,  where  it  is  used 
under  the  name  of  Faham.  It  has  been  introduced  and  used  as  a  bev- 
erage in  Frauce  and  other  European  countries.  In  taste  it  differs 
greatly  from  that  of  the  Chinese  tea,  having  an  aroma  of  great  delicacy, 
and  producing  an  agreeable  perfumery  similar  to  that  of  the  tonquin 
bean.  It  has  tonic  and  digestive  qualities ;  and  it  is  recorded  that  in 
the  aromatic  principle  of  the  plant  there  is  a  diffusible  stimulant  capa- 
ble of  deadening  nervous  sensibility  5  in  the  bitter  principle  an  excel- 
lent stimulant  to  revive  the  strength  of  the  nutritive  organs;  and  in 
the  mucilage  a  demulcent  to  relax  the  tissues. 

Jesuits?  tea. — This  is  the  leaf  of  Psoralea  glandulosa,  (Leguminosce,) 
a  native  of  Chili — a  small  shrubby  plant.  The  infusion  of  the 
leaves  is  slightly  aromatic,  and  is  valued  more  for  its  medicinal  quaU 
13  a 
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ities  than  for  its  agreeable  flavor.  It  is  used  as  a  vermifuge,  and  is  pro- 
nounced to  be  a  good  remedy  for  asthma.  The  leaves  are  used  in  Chili 
for  making  poultices  for  wounds,  and  an  infusion  of  the  roots  is  emetic 
and  purgative.    The  leaves  are  also  dried  and  smoked  like  tobacco. 

Arabian  tea. — This  is  prepared  from  the  leaves  of  Gatlia  edulis,  (Celas- 
tracecc,)  a  small  tree  or  shrub,  seldom  growing  over  8  feet  in  height,  na- 
tive of  Arabia.  Under  the  name  of  cafta,  small  branches  of  this  plant, 
with  the  leaves  still  attached,  form  a  considerable  article  of  commerce 
among  the  Arabs,  who  cultivate  the  plant  to  a  great  extent  in  the  inte- 
rior of  tho  country.  A  decoction  of  the  leaves  produces  effects  similar 
to  those  following  the  use  of  strong  green  Chinese  tea,  only  that  they 
are  more  pleasant  and  agreeable.  The  leaves  are  also  chewed  wheu  iu 
the  green  state,  and  are  said  to  have  a  tendency  to  produce  great  hilar- 
ity of  spirits,  and  also  to  act  strongly  as  a  preventive  of  sleep.  The 
use  of  cafta  in  Arabia  is  supposed  to  be  of  great  antiquity,  and  to  have 
preceded  the  use  of  coffee. 

Beneoolen  tea. — A  beverage  prepared  from  the  leaves  of  Qlaphyria 
nitida,  (Myrtacecdj)  a  native  of  the  Malayan  Islands,  where  it  inhabits 
great  elevations  and  attains  a  great  age.  The  leaves  are  eagerly  sought 
for  use  in  the  preparation  of  a  kind  of  tea. 

Brazilian  tea  is  prepared  from  the  leaves  of  Stachytarplut,  Jamaicensk, 
(Verbenacew*)  It  is  not  known  that  any  peculiarly  favorable  result 
attaches  to  tho  use  of  this  as  a  tea,  but  it  is  known  that  Chinese  tea 
is  frequently  adulterated  by  mixing  with  tho  leaves  of  this  vervain. 
The  green  leaves  are  used  as  an  application  to  ulcers. 

Bush  tea.-^-This  is  an  infusion  of  the  leaves  of  Cyclopia  genistoidesj 
(Leguminosce,)  a  smal^  bush,  native  of  South  Africa.  Its  use  seems  to 
partake  of  a  medicinal  character,  and  is  recommended  in  cases  of  con- 
sumption and  chronic  catarrh ;  it  has  an  agreeable  tea-like  smell,  with 
a  sweet  astringent  taste. 

Theezan  tea  is  prepared  from  the  leaves  of  Sageretia  tiieezans,  (Rltam- 
naeetty)  a  Chinese  plant  of  shrubby  growth,  having  smooth  shining- 
green  leaves,  somewhat  resembling  those  of  the  true  tea,  and  is  employed 
as  a  substitute  for  it  by  the  poorer  classes  in  Southern  China. 

Labrador  tea. — A  preparation  of  the  leaves  of  Ledum  palustre,  (Erica- 
cece,)  a  small-spreading  shrub;  native  of  Labrador. 

Mexican  tea. — A  name  applied  to  an  infusion  of  the  young  shoots  and 
leaves  of  Ambrina  anibrotioide*,  (Chenopodiacece.)  It  is  entirely  medi- 
cinal, having  antispasmodic,  vermifuge,  and  carminative  properties.  A. 
Anthelmintica  is  much  used  as  a  vcrmiftige. 

Mountain  tea  is  the  leaf  of  Oaultheria  procumbent,  (Ericacew,)  a  small 
creeping  plant  familiarly  known  as  winter-green  in  the  United  States 
and  Canada.  All  parts  of  the  plant  possess  a  pleasant  peculiar  aro- 
matic odor  and  flavor,  due  to  a  volatile  oil,  which,  when  separated  by 
distillation,  is  known  as  winter-green  oil.  The  leaves  are  used  either  as 
a  flavor  to  genuine  tea,  or  in  infusion  alone,  which  partakes  of  an  astrin- 
gent character,  and  is  useful  medicinally. 

Cacao. — This  important  article  of  food  is  produced  by  Tlieobroma  ca~ 
cao,  (ByttneriacccBj)  a  plant  extensively  cultivated  in  the  West  Indies 
and  tropical  America,  particularly  in  Trinidad  and  Grenada.  It  forms 
a  small  tree,  seldom  reaching  over  twenty  feet  in  height,  with  large, 
oblong,  and  pointed  leaves,  and  clusters  of  flowers,  with  a  rose-colored 
calyx  and  yellowish  petals.  The  fruit  varies  from  six  to  ten  inches  iu 
i&ngtb,  and  three  to  five  inches  in  breadth,  and  is  oblong,  blunt,  and 
marked  with  ten  elevated  ribs  running  lengthwise.  Each  fruit  contains 
i  \fty  to  one  hundred  seeds,  and  it  is  from  these  that  tho  cacao  or  choc- 
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olate  is  prepared.  The  fruit  when  ripening  changes  from  a  green  to  a 
deep  yellow  color ;  when  ripe,  it  is  gathered  by  hand,  split  open,  and 
the  seeds  removed.  The  latter  are  then  cleaned  of  the  pulpy  matter 
surrounding  them,  and  subjected  to  a  process  of  fermentation,  for  the 
purpose  of  developing  their  color,  and  when  this  process  is  completed 
they  are  dried  in  the  sun  and  packed  for  transportation. 

The  seeds  are  prepared  for  use  by  roasting  in  revolving  metal  cylin- 
ders and  then  bruising  them  to  loosen  their  skins,  which  are  removed 
by  fanning.  The  cotyledons,  commonly  called  cacao-nibs,  are  separated 
in  the  same  manner.  The  cleaned  seeds  are  then  crushed  and  ground 
between  heated  rollers,  which  softens  the  oily  matter  and  reduces  them 
to  a  uniform,  pasty  mass ;  this  is  then  mixed  with  variable  quantities  of , 
sugar  and  starch,  to  form  the  different  kinds  of  cacao,  or  sweetened  and 
flavored  with  vanilla  or  other  substances  for  the  formation  of  chocolate. 

The  value  of  cacao  as  an  article  of  food  is  very  considerable,  from  the 
large  quantity  of  nutritive  matter  it  contains.  In  one  hundred  parts  of 
cacao  there  are  fifty-one  of  fat  or  butter;  twenty-two  of  starch  and  gum, 
twenty  of  gluten,  and  two  of  the  peculiar  principle  theobromine,  which 
contains  more  nitrogen  than  the  active  principle  of  either  tea  or  coffee. 
As  a  refreshing  beverage,  it  is  much  inferior  to  either  of  these  well- 
known  articles,  which  are  used  as  an  infusion  only ;  but  as  cacao  is 
taken  into  the  stomach  as  a  substance,  it  is  an  important  article  of 
nutrition. 

Coffee, — This  well-known  article  is  the  berry  of  Goffea  Arcdriea,  (Eu- 
biacecB,)  a  native  of  the  extreme  southwest  point  of  Abyssinia,  from 
which  it  was  introduced  into  Arabia,  which  country  for  two  centuries 
supplied  the  world  with  all  the  coffee  used.  Toward  the  end  of  the 
seventeenth  century  a  coffee  plant  was  received  at  the  botanic  garden 
of  Amsterdam.  About  the  beginning  of  the  eighteenth  century  a  plant 
was  introduced  into  the  western  hemisphere,  either  by  the  French  at 
Martinique,  or  by  the  Dutch  at  Surinam,  which  plant  was  the  parent  of 
all  the  coffee  now  exported  from  the  West  Indies  and  South  America. 

Hie  coffee  tree  occasionally  reaches  to  a  height  of  twenty  feet,  with 
a  stem  three  or  four  inches  in  thickness,  but  in  cultivation  it  is  kept 
dwarf  to  facilitate  the  gathering  of  the  berries.  The  flowers  are  pro- 
duced in  dense  clusters  at  the  bases  of  the  leaves;  they  are  snowy 
white  in  color,  and  are  succeeded  by  numerous  red,  fleshy  berries,  each 
of  which  contains  two  of  the  seeds  known  as  the  coffee-berry.  The 
berries  are  gathered  when  ripe,  and  the  soft  outer  pulp  is  removed  by 
a  machine  called  the  pulper,  after  which  they  are  steeped  in  water  to 
remove  all  mucilaginous  matter  ;  they  are  then  carefully  dried,  and  the 
parchment-like  covering  of  the  seeds  removed  by  means  of  a  mill;  which 
crushes  the  shells,  and  allows  the  separation  of  the  seeds,  which  are 
then  ready  for  market. 

The  roasting  of  the  berry  increases  its  bulk  and  diminishes  its 
wdght;  its  essential  qualities  are  also  greatly  changed,  the  heat  caus- 
ing the  development  of  the  volatile  oil  and  peculiar  acid  to  which  the 
aroma  and  flavor  are  due. 

Medicinally  coffee  acts  upon  the  brain  as  a  stimulant,  inciting  it  to 
increased  activity  and  producing  sleeplessness;  hence,  it  is  of  great  value 
as  an  antidote  to  narcotic  poisons.  It  is  also  supposed  to  prevent  too 
rapid  waste  in  the  tissues  of  the  body,  and  in  that  way  enables  it  to  sup- 
port life  upon  less  food.  These  effects  are  due  to  the  volatile  oil  and 
also  to  the  presence  of  a  peculiar  crystallizablo  nitrogenous  principle 
termed  caffeine,     The  leaves  of  the  plant  likewise  contain  the  same 
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principle,  and  the  inhabitants  of  the  island  of  Sumatra  prefer  an  infusion 
of  the  leaves  to  that  of  the  berries. 

Coca.-— The  leaves  of  Erythroxylon  coca  are  largely  used  as  masticatory 
and  sometimes  as  an  infnsion  by  the  natives  of  South  America.  The 
plant  forms  a  shrub  six  to  eight  feet  high,  somewhat  resembling  the 
hawthorn.  The  leaves  are  of  thin  texture,  but  opaque,  oval,  and  strongly 
marked  with  veins,  of  which  two,  in  addition  to  the  mid-rib,  run  parallel 
to  the  margin. 

The  use  of  coca  in  Peru  is  a  custom  of  great  antiquity,  and  is  sup- 
posed to  have  originated  with  the  Incas.  It  forms  an  article  of  com- 
merce among  the  Indians,  and  when  on  a  journey  they  carry  with  them 
a  small  bag  of  the  dried  leaves  for  use.  The  leaves,  chewed  in  moderate 
doses  of  four  to  six  grains,  excite  the  nervous  system,  and  enable  those 
who  use  them  to  make  great  muscular  exertion,  and  to  resist  the  effects 
of  an  unhealthy  climate.  In  larger  doses  it  occasions  fever,  hallucina- 
tions, and  delirium,  but  when  used  with  discretion  the  Indians  travel 
for  several  days  with  no  other  food  or  sustenance  than  that  derived  from 
the  constant  chewing  of  coca  leaves,  and  it  is  largely  used  by  the  workers 
in  silver  mines.  Although  the  remarkable  effects  of  coca  have  been  long 
known,  no  chemical  analysis  of  the  leaves  has  been  made  until  quite 
recently.  Dr.  Niemann  has  shown  that  an  organic  base  exists  in  them, 
analogous  to  caffeine  in  coffee  and  theine  in  tea,  to  which  has  been  given 
the  name  of  cocaine. 

Guarana. — This  remarkable  product  is  prepared  from  thefruitof  Pautti- 
nia  sorbilis.  (Sapindacea,)  a  plant  found  in  the  valley  of  the  Amazon.  The 
fruit  is  gathered  when  ripe,  and  the  seeds  are  either  roasted  or  thoroughly 
dried  in  the  sun,  and  reduced  to  a  fine  powder  by  pounding  them  with 
stones  or  wooden  mallets.  The  powder  is  then  mixed  with  water  to 
form  a  paste,  which  is  molded  into  flat  bricks  or  cakes,  or  formed  into 
cylindrical  rolls  six  or  eight  inches  in  length,  which,  when  dried,  become 
exceedingly  hard  and  solid.  In  this  form  it  can  be  preserved  for  a  long 
time,  and  is  known  as  guarana.  It  is  prepared  for  use  by  grating  or 
scraping  a  small  portion  into  powder  and  mixing  it  with  water.  A  table- 
spoonful  of  the  powder,  mixed  with  a  pint  of  water,  forms  a  refreshing 
beverage.  Almost  every  traveler  supplies  himself  with  a  stock  of  guarana, 
and  also  with  a  rasp  for  grating  it,  usually  the  palate  bone  of  a  large 
fish,  which  has  a  rough  surface,  and  upon  which  the  guarana  is  reduced. 
It  has  properties,  when  taken  internally,  analogous  to  tea  and  coffee, 
producing  a  stimulating  effect.  It  is  highly  tonic  and  febrifuge,  and  is 
esteemed  by  many  to  have  properties  equal  to  quinine.  It  is  largely 
used  by  the  Brazilian  miners,  and  they  consider  it  a  preventive  of  »U 
manner  of  diseases,  and  it  has  been  successfully  employed  by  French 
physicians  in  cases  of  headache. 

The  presence  of  an  alkaloid,  which  he  termed  guaranine,  was  discovered 
some  years  ago  by  Dr.  Martius,  of  Erlangen,  but  its  identity  with  theine, 
from  analysis  of  Dr.  Stenhouse  and  others,  was  soon  established.  Itis 
at  present  the  richest  known  source  of  theine,  and  adds  another  to  th© 
incidents,  so  puzzling  in  human  history,  of  the  discovery  of  this  quality 
in  plants  least  likely  to  be  suspected,  such  as  the  leaves  of  tea,  coca,  and 
coffee,  the  seeds  of  cola  and  coffee,  the  leaves  and  twigs  of  the  various 
$outh  American  ilexes,  and  other  plants  that  have  so  wonderful  a 
restorative  effect  on  the  nervous  system:  and  this  is  not  a  mere  vague 
notion,  such  as  is  the  case  with  many  other  plant  virtues,  but  depends 
upon  the  presence  of  a  chemical  principle,  the  operation  of  which  can  be 
satisfactorily  explained. 

Guarana  contains  5.07  per  cent,  of  theine ;  good  black  tea,  2.13 ;  va- 
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rious  samples  of  coffee  beans,  0.8  to  1 ;  dried  coffee  leaves,  from  Suma- 
tra, 1.26 ;  Paraguay  tea,  1.25.  In  addition  to  theine,  guarana  contains 
a  coloring  matter,  apparently  analogous  to  the  tannin  in  cinchona  bark, 
and  also  a  fatty  matter,  "which,  like  the  fat  of  chocolate,  does  not  readily 
become  rancid. 

Another  species  of  this  genus,  Paullinia  cupana,  also  enters  into  the 
composition  of  a  favorite  national  diet  drink.  Its  seeds  are  mingled 
with  cassava  and  water,  and  allowed  to  pass  into  a  state  of  fermenta- 
tion bordering  on  the  putrefactive,  in  which  state  it  is  the  favorite 
drink  of  the  Orinoco  Indians. 

Kola  nut — A  comparatively  new  source  of  theine  has  lately  been  dis- 
covered in  the  kola  nut.  This  is  the  seed  of  Cola  acuminata,  (SterctUiacece,) 
a  tree  attaining  a  height  of  40  feet,  a  native  of  western  tropical  Africa, 
where  it  grows  mostly  in  the  vicinity  of  the  coast.  Under  the  name  of 
kola  or  cola,  or  goora  nuts,  the  seeds  of  this  tree  have  been  used  for 
centuries  as  a  kind  of  condiment  by  the  natives  of  Southern  Africa,  and 
no  product  of  that  country  occupies  so  exalted  a  position  in  the  sdcial  or 
dietetic  economy  of  native  tribes,  or  constitutes  so  important  an  article 
of  traffic  as  these  seeds. 

From  the  fact  that  the  use  of  the  kola  nut  tends  to  sleeplessness,  it 
was  conjectured  that  it  might  contain  a  principle  similar  to  that  which 
exists  in  tea  and  coffee,  and  a  chemical  analysis  of  the  dried  seeds  shows 
that  ihey  contain  about  2.13  per  cent,  of  theine — about  equal  to  the 
quantity  found  in  good  black  tea.  This,  however,  is  not  deemed  a  true 
test  of  the  value  of  these  nuts,  as  it  is  in  the  fresh  state  that  they  are 
generally  used  by  the  natives,  and  when  dried  they  are  considered  to 
have  depreciated  in  value,  and  are  used  by  the  poorer  or  lower  classes. 

New  Jersey  tea. — Under  this  name  the  leaves  of  Oeanothus  Amerieanus 
(Bhamnacece)  have  been  used  in  infusion,  particularly  during  the  war  of 
Independence.  Although  it  has  none  of  the  peculiar  properties  of  Chi- 
nese tea,  it  produces  a  pleasant  aromatic  beverage.  It  has  some  medi- 
cinal qualities,  and  has  been  used  as  a  dye  for  wool,  producing  a  nan- 
keen or  cinnamon  color. 

Swedish  coffee. — The  seeds  of  Astragulus  Bceticus  (Leguminoscc)  are  used 
in  place  of,  and  more  frequently  with,  the  coffee  bean,  and  the  plant  is 
cultivated  in  some  parts  of  Europe  for  this  purpose,  the  seeds  being 
known  as  Swedish  coffee. 

Yaupon  tea.— This  is  prepared  from  the  leaves  of  Ilex  cassine,  (Aquifo- 
liacece,)  a  native  of  the  Southern  States.  It  was  formerly  much  used  by 
the  Indians ;  an  infusion  from  the  leaves,  probably  mixed  with  leaves 
from  other  species  of  the  same  genus,  formed  their  black  drink,  which 
was  said  to  act  upon  them  like  opium.  It  is  still  used  as  a  tea  occa- 
sionally, and  medicinally  as  an  aperient  and  diuretic. 

Betel  nut. — This  famous  masticatory  is  the  fruit  of  Areca  catechu, 
(Palmacecej)  a  handsome  palm  cultivated  in  many  tropical  climates,  both 
east  and  west.  The  fruit  is  about  the  size  of  a  hen's  egg,  of  a  reddish 
yellow  color,  and  with  a  thick  fibrous  rind  inclosing  the  seed.  The  lat- 
ter is  known  under  various  names,  such  as  pinang,  betel  nut,  bonga, 
areca  nut,  &c.,  and  is  about  the  size  of  a  nutmeg — conical,  flattened  at 
the  base,  brownish  externally,  and  internally  mottled  like  a  nutmeg. 
The  nuts  vary  somewhat  in  size,  but  their  value  depends  upon  their  ap- 
pearance when  cut  open.  When  the  white  or  medullary  portion  which 
intersects  the  red  or  astringent  part  is  small,  and  has  assumed  a  bluish 
tinge,  and  the  astringent  part  itself  is  of  good  red  color,  the  nut  is  con- 
sidered of  the  best  quality ;  but  when  the  medullary  portion  is  in  larger 
quantity,  the  nut  is  more  mature,  lacks  astringency,  and  is  not  so  much 
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esteemed.  When  prepared  for  use,  the  nuts  are  cut  into  narrow  pieces, 
and  wrapped  up  with  a  small  quantity  of  lime  in  the  leaves  of  the  betel 
pepper,  (Chavica  betel,)  and  chewed.  The  mastication  of  the  betel  is 
considered  wholesome  by  those  using  it,  stimulating  the  nervous  system 
like  tea,  coffee,  and  tobacco.  It  stains  the  teeth  and  lips  blapk, 
and  produces  a  kind  of  intoxication  when  too  freely  indulged  iu. 
It  is  calculated  that  one  hundred  millions  of  people  use  this  nut.  It 
contains  a  large  quantity  of  tannin,  and  is  used  for  dyeing  cotton  and 
making  ink,  and  a  species  of  catechu,  by  boilingthe  nuts  in  water  when 
the  fruit  is  tender;  the  water  becomes  red,  thick,  and  starch-like,  and 
is  afterward  evaporated  to  a  proper  consistency. 

Cow  tree. — This  name  is  applied  to  Brosimum  galactodendron,  (Arclo- 
carpacew,)  a  tree  attaining  a  height  of  100  feet  in  the  forests  of  Vene- 
zuela. Its  milk,  which  is  obtained  by  making  incisions  in  the  trunk,  so 
closely  resembles  the  milk  of  the  cow,  both  in  appearance  and  quality, 
that  it  is  commonly  used  as  an  article  of  food  by  the  inhabitants  of  the 
placesVhere  the  tree  is  abundant.  Unlike  many  other  vegetable  milky 
juices,  it  is  perfectly  wholesome  and  very  nourishing,  possessing  an 
agreeable  taste  like  that  of  sweet  cream,  and  a  pleasant  balsamic  odor, 
its  only  unpleasant  quality  being  a  slight  degree  of  stickiness.  The 
chemical  analysis  of  this  milk  has  shown  it  to  possess  a  composition 
closely  resembling  some  animal  substances ;  and,  like  animal  milk,  it 
quickly  forms  a  yellow  cheesy  scum  upon  its  surface,  and  after  a  tew 
days  of  exposure  to  the  atmosphere  turns  sour  and  putrefies.  It  con- 
tains upward  of  30  per  cent,  of  a  resinous  substance  called  galactine. 

Clusiu  galactodendron,  ( Glusiacece.) — A  native  tree  of  Venezuela,  which, 
according  to  M.  Desvaux,  is  one  of  the  Palo  de  Vica  or  cow-trees  of 
South  America.  It  has  a  thick  bark,  covered  with  rough  tubercules,  and 
its  internal  tissue  becomes  red  when  exposed  to  the  air.  In  extracting 
the  milk  from  this  tree  the  inhabitants  make  incisions  through  the  bark 
till  the  wood  is  reached.  These  cuts  are  said  to  be  made  only  before 
full  moon,  it  being  imagined  that  the  milk  flows  more  freely  then  than 
at  any  other  time.  One  tree  will  yield  a  quart  in  an  hour.  The  milk  is 
freely  used  by  all,  especially  by  children,  but  it  has  an  astringent  taste, 
which  is  characteristic  of  all  such  vegetable  milks. 

Coze  tree  of  Guiana. — This  is  the  Tabernamontana  utilis,  (Apocynacece,) 
which,  when  tapped,  yields  a  copious  supply  of  thick  sweet  milk,  resem- 
bling that  of  the  cow  in  appearance,  and  perfectly  bland  and  wholesome, 
but  rather  sticky,  from  the  presence  of  caoutchouc. 

Chicory  or  succory  y  Cichorium  intybus,  (Compositce.) — A  perennial  plant, 
native  of  Europe,  but  naturalized  here,  and  now  a  common  plant,  not  to 
say  a  troublesome  weed,  over  a  large  portion  of .  this  country.  Its  long 
tap-root  is  used  to  mix  with  coffee.  It  is  roasted  and  ground  to  a  coarse 
powder,  and  many  persons  prefer  the  mixture  to  the  pure  coffee  bean. 
It  is  entirely  destitute  of  those  properties  which  render  coffee  an  agree- 
able and  nutritive  beverage,  while  it  possesses  medicinal  properties 
closely  resembling  those  of  the  dandelion,  which  would  render  it  unfitted 
for  constant  use  in  its  pure  condition.  It  is  said  that  much  of  the  pre- 
pared chicory  is  mixed^with  carrot,  turnip,  oak-bark  tan,  mahogany 
sawdust,  &c.  The  leaves  when  blanched  in  winter  are  used  as  a  salad, 
and  are  much  esteemed  for  this  purpose.  In  France  it  is  known  as 
Barbe  du  Gapucin. 

Symploeos  Alstonm,  (Styracacew,)  is  a  branching  shrub,  growing  8  or  10 
ffeet  high,  with  shining  evergreen  tbliage.  It  is  a  native  of  New  Grenada, 
where  the  leaves  are  scorched,  similar  to  the  mode  of  preparing  mate, 
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and  used  in  the  same  maimer.  It  is  quite  astringent,  and  possesses 
valuable  medicinal  qualities. 

Capitao  do  matto,  of  Brazil,  is  an  infusion  of  the  leaves  of  Lantana 
pseudo-thea,  ( Verbenacew.)  This  infusion  is  highly  esteemed  in  Brazil  as 
a  substitute  for  tea.    It  is  aromatic  and  agreeable. 

Ten  of  Heaven. — Thi$  name  is  applied  by  the  Japanese  to  the  dried 
leaves  of  Hydrangea  Thunbergii  and  Platycrater  arguia,  of  the  family  of 
Hydrangeacew.    The  leaves  are  used  as  tea. 

SPICES  AND   CONDIMENTS. 

Cinnamon. — The  true  cinnamon  is  obtained  from  Cinnamomum  Zeylani- 
cum,  (LauraceWy)  a  tropical  tree  reaching  a  height  of  30  feet,  and  culti- 
vated in  many  countries.  Ceylon  has  long  been  noted  for  the  excellence 
of  its  cinnamon,  but  commerce  is  largely  supplied  from  the  West  Indies 
and  South  America,  and  there  is  much  inferior  bark  sold  as  the  genuine 
article.  It  is  prepared  by  stripping  the  bark  from  the  branches,  when 
it  naturally  rolls  up  into  quills,  the  smaller  of  which  are  introduced  into 
the  larger,  and  then  drted  in  the  sun.  Good  cinnamon  is  known  by  the 
thinness  of  the  bark;  as  a  rule,  the  thinner  and  more  pliable  the  finer  the 
quality.  When  it  is  broken  the  fracture  is  splintery.  It  is  largely  used 
as  a  condiment;  for  its  pleasant  flavor,  and  its  astringent  and  cordial 
properties  give  it  a  value  aa  a  medicine.  From  the  root  an  excellent 
camphor  is  extracted,  and  the  flowers  are  used  as  a  spice. 

Coma  is  furnished  by  Cinnamomum  cassia,  a  tree  growing  40  to  50 
feet  in  height,  cultivated  to  a  considerable  extent  in  China,  the  Philip- 
pine Islands,  the  western  coast  of  Africa,  and  in  Brazil.  The  China 
cassia  is  considered  superior  in  perfume  and  flavor  to  any  spice  of  its 
class.  This  bark  resembles  the  true  cinnamon,  but  is  thicker,  coarser, 
and  not  so  delicate  in  flavor,  but  being  cheaper  is  frequently  used  to 
adulterate  the  true  article.  For  confectionery  purposes  this  affords  a 
stronger  flavor  than  cinnamon,  and  is  therefore  preferred.  The  bark  is 
collected  and  prepared  as  for  cinnamon.  Cassia  bark  is  distinguished 
from  cinnamon  by  being  more  brittle,  and  of  less  fibrous  texture  5  it  is 
not  so  pungent,  and  has  more  of  a  mucilaginous  or  gelatinous  quality. 

Coma  buds  are  the  dried  flower-buds  of  the  cassia  tree.  The  best 
come  from  China,  and  are  round,  bearing  some  resemblance  to  a  clove, 
bat  smaller,  and  have  a  rich  cinnamon  flavor. 

Cloves, — The  cloves  of  commerce  are  the  unexpanded  flower-buds  of 
Caryophyllus  aromaticus,  (Myrtacece,)  a  small  evergreen  tree,  native  of 
the  Moluccas,  but  cultivated  in  several  parts  of  the  East  and  West 
Indies.  The  flowers  are  produced  in  branched  panicles  at  the  extremity 
of  the  branches,  and  are  of  a  delicate  peach  color.  Before  expansion 
the  buds  are  collected  by  hand,  or  sheets  and  mats  are  spread  under  the 
tree,  and  the  buds  are  brought  down  by  beating  it  with  sticks.  They 
are  cleaned  and  dried  in  the  sun;  a  uniform  brown  color  is  imparted  by 
slightly  smoking  them  over  a  wood  fire.  All  parts  of  the  plant  are 
aromatic,  but  especially  the  flower  buds )  hence  their  use  for  culinary 
purposes. 

Star  anise,  Illicium  anisatum,  (Magnoliacew.) — The  fruit  of  this  Chinese 
shrub  forms  an  article  of  commerce,  and  is  used  as  a  condiment  in  the 
preparation  of  food.  In  China  and  Japan  it  is  chewed  in  small  quanti- 
ties after  meals,  both  for  the  purpose  of  sweetening  the  breath  and  to  pro- 
mote digestion,  while  the  native  physicians  prescribe  it  as  a  stomachic 
and  carminative.  Its  pungent  aromatic  odor  and  flavor  bear  a  strong 
resemblance  to  those  of  common  anise. 

Fenugreek,  TrigoneUafomumOrceeum,  (Legunvinosce,)  is  a  small  annual 
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plant,  native  of  the  south  of  France.  The  seeds  of  this  plant  were  held 
in  high  repute  among  the  ancient  Egyptians,  Greeks,  and  RomanS  for 
medicinal,  flavoring,  and  culinary  purposes.  At  present  they  are  not 
much  used,  and  mostly  in  veterinary  practice.  They  have  a  strong  odor 
of  coumarine — the  fragrance  of  the  tonquin  bean — and  consequently  $re 
used  for  cattle  food,  and  flavoring  damaged  hay. 

Melihtw  cceruleus,  {Leguminosce.) — The  flowers  of  this  plant  contain  a 
volatile  odor  or  principle  which  gives  the  peculiar  flavor  and  fragrance 
to  the  celebrated  Champziger  or  Schabzieger  cheese  of  Switzerland. 
The  dried  flowers  are  reduced  to  powder,  and  worked  up  into  a  paste 
with  the  curd. 

Cardamoms. — These  are  the  seeds  of  various  species  of  Amomum  and 
Elettaria,  of  the  family  Zingiberaceat.  The  cardamoms  of  commerce  are 
oval  triangular  capsules,  containing  bright  yellow  seeds,  which  are  used 
for  flavoring  dishes,  such  as  soups,  curries,  catsup,  &c.  The  plants  are 
low-growing,  with  creeping  roots,  natives  of  India  and  the  Indian  Archi- 
pelago. 

Amomum  meleguetta  furnishes  Malaguetta  pepper,  or  Grains  of  Para- 
dise. This  plant  is  a  native  of  Guinea  and  the  western  part  of  Africa. 
The  seeds  are  very  hot  and  peppery,  and  have  a  slightly  camphor-like 
taste.  They  are  mostly  used  in  liquor  adulterations,  giving  a  fictitious 
strength  to  spirits  and  beer,  and  cannot  be  considered  particularly  inju- 
rious, compared  with  some  adulterations.  In  many  parts  of  India  and 
Africa  they  are  considered  the  most  wholesome  of  spices.  Elettaria 
cardamomum  furnishes  the  small  or  Malabar  cardamons.  These,  as 
imported,  consist  of  fruit  with  ovate,  oblong,  obtusely-triangular  cap- 
sules, of  a  grayish  or  brownish-yellow  color,  containing  many  angular, 
blackish,  rugose  seeds,  which  are  white  internally,  have  a  pleasant  aro- 
matic odor  and  an  agreeable  taste,  much  valued  as  a  condiment.  They 
are  also  often  used  medicinally  in  conjunction  with  other  drugs. 

Guinea  pepper. — This  is  obtained  from  the  fruit  of  Habzelia  !/Ethiopica7 
(AnonaceWj)  a  tall-growing  shrub  of  Western  Africa.  The  fruit  consists 
of  a  number  of  smooth  pod-like  carpels  about  the  thickness  of  a  quill 
and  two  inches  in  length,  and  when  dried  and  reduced  to  powder  is  the 
Ethiopian  pepper  of  the  Old  World.    It  is  highly  aromatic  and  pungent. 

Pimento j  allspice,  or  Jamaica  pepper,  is  furnished  by  Eugenia  pimento, 
(Myrtacecej)  a  native  of  the  West  Indies.  It  forms  a  high,  beautiful  tree, 
and  is  extensively  cultivated  in  Jamaica,  where  the  trees  are  planted 
in  orchard-like  rows,  which  are  called  pimento  walks.  The  fruit  has  an 
aromatic  odor,  and  in  taste  resembles  a  combination  of  the  flavors  of 
cinnamon,  cloves,  and  nutmeg.  The  berries  are  about  the  size  of  a 
small  pea,  of  a  dark  color,  and,  as  seen  in  commerce,  are  surmounted 
by  the  remains  of  the  calyx.  They  are  prepared  by  being  gathered  be- 
fore they  are  fully  ripe,  and  then  dried  in  the  sun,  when  they  acquire 
that  reddish-brown  tint  which  makes  them  marketable.  Pimento  is 
used  as  a  spice  in  cookery,  and  as  a  carminative  in  medicine. 

Nutmeg. — The  nutmeg  tree,  Myristica  moschata,  (Myristicaeece,)  is  ex- 
tensively cultivated  in  tropical  regions  for  its  valued  products.  It  is 
comparatively  a  small  tree,  seldom  reaching  a  height  of  more  than  30 
feet.  The  leaves  are  aromatic,  and  the  fruit  is  very  much  like  a  peach, 
having  a  longitudinal  groove  on  one  side,  and  bursting  into  two  pieces, 
when  the  inclosed  seed,  covered  by  a  Mse  aril  which  constitutes  the 
substance  known  as  the  mace,  is  exposed.  The  seed  itself  has  a  thick 
outer  shell  which  may  be  removed  when  dry,  and  which  incloses  the 
nucleus  of  the  seed,  the  nutmeg  of  commerce.  The  fruit  is  gathered  at 
various  seasons  as  it  attains  maturity.    The  mace,  or  covering,  which  is 
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of  a  fine  red  or  crimson  color  when  fresh,  becomes  a  golden  yellow  when 
dry,-  and  artificial  heat  is  sometimes  applied  to  produce  this  purely  fan- 
ciful color,  as  it  adds  no  intrinsic  value  to  the  article.  The  nuts  are 
liable  to  be  injured  by  insects ;  to  guard  against  which  they  are  washed 
over  with  lime,  or  steeped  in  lime  and  water  for  several  weeks  after 
gathering.  Occasionally  they  are  exported  in  the  shell  to  prevent  de- 
struction by  insects.  The  most  esteemed  are  those  of  Penang,  which 
are  about  an  inch  in  length,  shaped  like  a  damson  plum,  pale-brown  in 
color,  and  furrowed  on  the  exterior,  and  gray  inside,  with  veins  of  red 
running  through  them.  Penang  mace  is  also  valued  above  that  from 
other  localities ;  it  is  usually  of  a  pale  cinnamon  color  when  dry.  Inferior 
nutmegs  are  those  sent  into  market  after  the  oil  has  been  distilled 
from  them,  when  they  are  comparatively  valueless.  Various  ingenious 
methods  or  dressing  up  inferior  nutmegs  have  been  resorted  to,  for  the 
purpose  of  increasing  their  value,  and  even  a  kind  of  artificial  article 
has  been  fabricated  by  admixture  of  bran,  clay,  and  powdered  nutmeg, 
pressed  into  shape  in  molds,  and  colored  wooden  nutmegs  have  had  a 
reputation. 

Black  pepper. — This  condiment  has  been  in  use  from  the  earliest  his- 
toric times,  and  is  frequently  mentioned  by  early  Boman  writera.  The 
pepper-plant,  Piper  nigrum,  (Piperacew,)  is  a  shrubby,  climbing  vine 
which  attains  a  height  of  15  to  20  feet.  It  is  a  tropical  plant  cultivated 
in  the  East  and  West  Indies  and  South  America.  The  plants  are  placed 
at  the  base  of  trees  that  have  rough'  or  prickly  bark,  or  trained  on  stakes. 
The  fruit  when  ripe  is  of  a  red  color,  but  for  commerce  it  is  gathered 
before  it  is  fully  ripe;  and  laid  in  the  sun  to  dry,  when  it  becomes  black 
and  shriveled.  White  pepper  is  the  same  fruit  allowed  to  remain  on 
the  vine  until  more  fully  matured,  and  the  skin  removed  by  maceration 
in  water  and  subsequent  friction ;  the  pale  color  is  sometimes  increased 
by  submitting  the  fruit  to  the  action  of  chlorine.  Like  many  other 
articles  of  daSy  use,  ground  pepper  is  frequently  adulterated  with  mus- 
tard, ground  rice,  wheat,  &c.,  and  artificial  pepper-corns  have  been  man- 
ufactured with  oil-cake,  clay,  and  a  little  cayenne.  Pepper-dust,  the 
refuse  and  sweepings  of  warerooms,  is  used  to  mix  with  the  ground 
article.  According  to  chemical  analysis,  pepper  contains  a  hot,  acrid 
resin  and  a  volatile  oil,  as  well  as  a  tasteless  crystalline  substance  called 
pipeline,  which  has  been  recommended  as  a  substitute  for  quinine.  Its 
use  in  cases  of  ague,  to  ward  off  the  paroxysm,  was  practiced  by  the 
ancients. 

Cayenne  pepper. — This  is  produced  chiefly  from  the  fruit-pods  of  Capsi- 
cum frutescens,  (Solanacew,)  although  other  species  and  varieties  are 
used  for  the  same  purpose.  These  are  natives  of  South  America  and 
the  East  and  West  Indies,  but  are  largely  cultivated  everywhere  in 
warm  regions,  their  pungent  fruits  being  used  in  immense  quantities  in 
tropical  countries.  In  Guiana  the  inhabitants  eat  them  in  such  abun- 
dance as  to  astonish  travelers.  Their  consumption  in  India  is  also 
very  great;  ground  into  paste  between  two  stones,  with  a  small  quan- 
tity of  oil,  ginger,  and  salt,  they  form  the  only  seasoning  which  thou- 
sands of  people  can  obtain  to  flavor  their  insipid  rice.  To  form  Cayenne 
pepper,  the  ripe  fruits  are  dried  in  an  oven,  or  on  a  hot  plate,  and  then 
reduced  to  powder  in  a  mortar?  or  passed  .through  a  mill.  It  is  then 
sifted  through  a  thin  muslin  sieve,  and  preserved  in  closely  stopped 
bottles.  An  inferior  article  is  prepared  by  mixing  the  coarsely  ground 
powder  with  wheat  flour,  which  is  mixed  with  water  and  made  into 
cakes  that  are  baked  hard,  then  ground  fine,  and  sifted.  More  danger- 
ous adulterations  are  made  by  adding  red  lead  and  other  substances. 
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The  hot  taste  seems  to  be  due  to  a  peculiar  aerid  fluid  called  capsiciue, 
which  is  so  pungent  that  half  a  grain  of  it,  volatilized  in  a  largo  room, 
causes  all  who  respire  the  contained  air  to  cough  and  sneeze.  Chili 
vinegar  is  prepared  by  simply  placing  a  handful  of  pods  in  a  pint  of 
good  vinegar,  and  allowing  the  mixture  to  stand  for  two  or  three  weeks. 
It  has  been  observed  that  generous  culture  increases  the  size  of  the 
fruit,  but  impairs  its  pungency  and  acridity.  Fepper  pot,  or  man  dram, 
is  an  appetizing  preparation  of  the  West  Indies,  in  which  capsicum  is 
one  of  the  chief  ingredients. 

Japan  or  Chinese  pepper  consists  of  the  fruit  of  Xantlioxylon  piper  Hum, 
(Xanthoxylaeew,)  which  has  an  aromatic,  pungent,  peppery  taste. 

New  EolUmd  pepper  is  the  fruit  of  Tasmania  aromatiea,  (Magnoliacew,) 
a  native  of  Van  Dieman's  Land,  where  it  formsa  dwarf  spreading  tree. 
The  fruit  is  black,  very  like  true  pepper,  possessing  a  great  degree  of 
similar  aromatic  pungency,  and  is  used  as  a  substitute  for  that  condi- 
ment. 

Long  pepper  and  Betel  pepper  are  furnished  by  Chavica  Boxburghii  and 
C.  betel,  (Piperacew,)  respectively.  They  are  strictly  tropical  plants. 
Long  pepper  is  furnished  by  the  immature  spikes  of  flowers  which  are 
gathered  and  dried  in  the  sun.  In  chemical  composition  and  qualities 
it  resembles  ordinary  black  pepper,  and  contains  piperine.  The  leaf  of 
the  betel  pepper  is  used  for  chewing  with  the  betel-nut,  Areca  catechu. 

Capers. — Capparis  spinosa(Cdpparidacea)  is  a  creeping  plant,  a  native 
of  the  south  of  Europe.  The  flower-buds,  and  in  some  parts  of  Italy 
the  unripe  fruit,  are  pickled  in  vinegar,  and  form  what  is  known  as 
capers.  An  African  species,  C.  Sodada,  furnishes  berries  with  a  pepper- 
like, pungent  taste,  and  when  dried  are  used  as  food.  The  flower-buds 
of  Zygophyllum  fabago,  (Zygophyllacca*,)  a  native  of  tbe  Oape  of  Good 
Hope,  are  used  instead  of  capers,  or  substituted  for  that  condiment. 
Z.  coccineum  has  aromatic  seeds,  which  are  used  by  the  natives  in  place 
of  pepper.  These  and  several  other  species  are  possessed  of  vermifuge 
properties.  The  leaves  of  Z.  simplex  are  used  for  diseases  of  the  eye. 
Tbe  smell  of  this  plant  is  so  detestable  that  no  animal  will  eat  the 
foliage. 

Coriander  seed. — The  fruit  of  Coriandrum  sativum  (Unibdliferw)  is 
commercially,  but  erroneously,  known  as  coriander  seeds.  The  plant 
is  a  low-growing  annual,  native  of  the  south  of  Europe.  It  is  of  the 
easiest  culture;  the  seeds  sown  in  spring  produce  plants  which  ripen 
their  fruit  in  the  fall ;  a  sandy  soil  is  preferable.  They  are  aromatic 
and  carminative,  and  are  used  for  flavoring  curries  and  for  other  culinary 
purix>se8 ;  also  by  distillers,  druggists,  and  confectioners. 

Caraway  seeds  are  the  fruits  of  Carum  carui,  ( Umbelliferm,)  a  small 
biennial  plant,  cultivated  for  its  fruit  in  various  parts  of  Europe,  chiefly 
in  Germany  and  Britain.  The  seed  is  sown  as  soon  as  it  ripens,  in  the 
latter  part  of  summer,  and  when  the  plants  are  sufficiently  advanced 
they  are  thinned  so  as  to  allow  one  to  each  square  foot  of  surface.  The 
fruit  ripens  during  the  following  summer.  The  seeds  are  used  for 
flavoring  purposes  in  cookery  and  confectionery,  being  highly  aromatic. 

Ginger. — This  well-known  spice  is  furnished  by  the  rhizomes  of  Zingi- 
ber officinale,  (Zingiberacew,)  a  plant  much  cultivated  both  in  the  East 
and  West  Indies,  as  well  as  in  South  America,  Africa,  and  China.  The 
rhizome,  or  woody  root-stock,  which  forms  the  ginger,  is  dug  up  when 
of  sufficient  size,  cleaned,  scraped,  and  dried,  and  in  this  state  is  called 
uneoated  ginger  5  but  when  the  outer  skin  is  not  removed  from  the  root- 
stocks  it  is  called  coated,  and  presents  a  dirty-brown  appearance.  Inde- 
pendent of  this  difference  in  color,  which  is  in  the  mode  of  preparation, 
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it  is  supposed  that  there  are  two  varieties  of  the  species,  one  producing 
white,  and  the  other  darker-colored  ginger.  The  darker  kinds  are 
sometimes  bleached  by  exposure  to  the  fumes  of  chloride  of  lime,  or 
burning  sulphur.  Ginger  when  broken  across  shows  a  number  of  small 
fibers  imbedded  in  floury  tissue.  Its  well-known  hot,  pungent  taste  is 
due  to  the  presence  of  a  volatile  oil ;  it  also  contains  a  large  quantity 
of  starch  and  yellow  coloring  matter,  inclosed  in  large  cells.  Ground 
ginger  is  largely  adulterated  with  starch,  wheat  flour,  ground  rice, 
mustard,  husks,  &c.,  in  various  proportions.  In  a  young  state  the  rhi- 
zomes are  tender,  fleshy,  and  mildly  aromatic.  In  this  state  they  are 
preserved  in  sirup,  and  form  the  delicious  conserve  known  as  preserved 
ginger.  West  India  gingers  are  preferred  to  those  from  the  East  Indies. 
Ginger  is  an  aromatic  stimulant,  principally  used  as  a  condiment,  and 
much  employed  in  the  manufacture  of  various  liquors,  cordials^  and 
beers.  An  infusion,  under  the  name  of  ginger-tea,  is  much  used  in  In- 
dia. Amada  ginger  is  furnished  by  the  root-stocks  of  Curcuma  amada, 
(Zingiberacece. )  C.  aromatica  and  C.  zedoaria  furnish  zedoary  tubers  which 
are  used  as  ginger,  and  as  aromatic  tonics  by  the  natives  of  India. 

Turmeric. — This  mild  aromatic  is  furnished  by  the  root-tubers  of  Cur- 
cuma longa,  which  is  extensively  cultivated  in  China.  The  older  tubers 
are  reduced  to  powder,  which  enters  into  the  composition  of  curry-pow- 
der, and  is  used  in  sauces.  It  is  also  used  for  medicinal  purposes,  and 
aa  a  chemical  teht  for  the  presence  of  alkalies,  which  change  its  yellow 
color  to  a  reddish-brown.  In  China  it  is  used  as  a  yellow  dye,  and  the 
young  tubers  furnish  a  kind  of  arrowroot.  Many  others  of  this  species 
furnish  starchy  products,  and  tonic  stimulants, 

liquorice. — The  plant  which  yields  the  liquorice-root  and  paste  of  com- 
merce is  Olycyrrhiza  glabra,  (Leguminosw,)  a  native  of  the  south  of 
Europe.  It  is  a  herbaceous  perennial^  and  is  cultivated  to  considerable 
extent  in  Spain  and  Italy.  It  is  readily  propagated  from  root-slips,  and 
succeeds  well  in  deep,  light,  loamy  soil.  The  roots  require  a  growth  of 
two  to  three  years  to  be  fit  for  use.  Spanish  liquorice  is  an  extract  made 
by  slicingthe  root  and  boiling  it  in  water )  the  liquor  is  afterward  strained 
and  allowed  to  evaporate  to  a  proper  consistency.  It  is  further  refined 
by  redissolving,  purifying,  and  again  evaporating,  and  is  then  formed 
into  quill-like  rolls,  and  known  as  refined  liquorice.  It  is  used  in  con- 
fectionery, in  breweries,  and  also  in  medicine.  0.  echinata^  and  probably 
other  species,  ftirnishes  the  same  principle  of  sweetness,  which  is  called 
glycerine. 

Wild  liquorice. — This  name  is  applied  to  Abrus  precatorius,  (Legumi- 
«o«r,)  a  tropical  twining  plant.  The  roots  furnish  liquorice  in  the  same 
manner  as  the  roots  of  the  true  liquorice-plant.  This  plant  is  remarka- 
ble for  its  small,  egg-shaped  seeds  or  beans,  which  are  of  a  brilliant 
scarlet  color,  with  a  black  scar  indicating  the  place  where  they  were 
attached  to  the  pods.  These  seeds  are  much  used  as  beads  for  necklaces 
and  other  ornamental  purposes.  They  are  so  uniform  in  size  and  weight 
as  to  be  used  as  a  standard  for  weighing  precious  stones. 

Tamarinds  are  the  fruit-pods  of  Tamarindus  Jndica  (Lcguminoscv,)  a 
beautiful  pinnated-foliaged  tree  of  the  tropics.  There  are  varieties  of 
this  tree,  distinguishable  chiefly  by  the  size  of  the  pods.  The  pods 
vary  in  length  from  3  to  6  inches,  and  are  slightly  curved.  They  consist 
of  a  brittle  shell,  inclosing  a  soft,  acid,  brown  pulp,  traversed  by  strong 
woody  fibers ;  the  seeds  are  again  immediately  invested  by  a  thin  mem- 
branous  covering.  They  owe  their  grateful  acidity  to  the  presence  of 
citric,  tartaric  and  other  vegetable  acids.  Tamarinds  form  an  import- 
ant ingredient  in  the  cookery  of  Eastern  nations,  as  in  the  curries  ot 


204  AGRICULTURAL  REPORT. 

India.  They  are  also  used  for  preserving  fish,  which,  nnder  the  name 
of  tamarind-fish,  are  considered  a  delicacy. 

Vanilla. — The  vanilla  of  commerce  is  the  seed-pod  of  Vanilla  aro- 
matica  and  V.  plani/oHa,  climbing  orchids  of  South  America.  The  best 
is  said  to  be  produced  from  V.  'pUmifolia^  a  Mexican  species.  When  the 
vanilla  pods  are  gathered,  they  are  immersed  for  an  instant  in  boiling 
water  to  blanch  them ;  they  are  then  dried  and  lightly  smeared  with  oil 
to  prevent  evaporation.  The  dried  pods,  like  the  berries  of  pepper, 
change  color  while  drying,  grow  brown,  wrinkled,  and  soft,  and  shrink 
to  one-fourth  their  original  size.  This  aromatic  is  much  used  by  con- 
fectioners, also  by  perfumers,  distillers,  &c. 

Mustard. — This  condiment  is  prepared  from  the  seeds  of  Sinapis  nigra 
and  8.  alba,  (CrnciferwJ  natives  of  Europe,  but  introduced  and  grow- 
ing wild  in  many  places  here.  The  seeds  are  crushed  between  rollers, 
pounded,  and  sifted  frequently,  to  produce  powdered  mustard.  The 
black  and  the  white  are  generally  mixed,  and  the  powder  is  frequently 
mixed  with  wheat  flour  and  turmeric  powder.  The  seeds  contain  but 
little,  if  any,  starchy  matter.  Chemically,  they  contain  a  peculiar  acid 
called  myronic  acid,  which  contains  a  portion  of  sulphur. 

VEGETABLE  WAXES. 

Carnaubawax  is  produced  by  the  wax  palm  of  Brazil,  Copcrnicia  ceri- 
fera,  which  attains  a  height  of  30  to  40  feet,  and  with  a  trunk  only  6  to 
10  inches  thick,  composed  of  very  hard  wood,  used  for  building  purposes 
and  ornamental  veneering.  The  foliage,  especially  the  young  leaves, 
is  coated  with  wax,  which  is  obtained  by  first  detaching  the  leaves  from 
the  plant,  and  shaking  them  so  as  to  loosen  the  wax,  each  leaf  furnish- 
ing about  fifty  grains  of  whitish,  scaly  powder,  which  is  melted  in  pots 
and  run  into  cakes.  It  is  sometimes  used  to  adulterate  bees-wax,  and 
has  been  tried  for  purposes  of  candle-making,  but  the  lemon-colored  tint 
of  the  raw  wax  has  hitherto  baffled  all  attempts  at  bleaching. 

Humboldt's  palm  wax. — The  wax  palm  of  New  Grenada,  Ceroxylon  An- 
dicokij  is  found  growing  in  great  abundance  in  very  elevated  regions  on 
the  chain  of  mountains  separating  the  courses  of  the  rivers  Magdalena 
and  Cauca,  in  New  Grenada,  extending  almost  as  high  as  the  lower  limit 
of  perpetual  snow,  which  is  unusual  in  this  tribe  of  plants,  as  the  palms 
generally  favor  tropical  climates.  The  trunk  of  this  palm  is  of  great 
height,  starting  from  the  ground  with  a  diameter  of  about  10  to  12  inch- 
es, which  thickness  is  maintained  for  the  first  half  of  its  height  5  it  then 
swells  out  and  again  becomes  contracted  to  its  original  dimensions  as  it 
reaches  the  top.  These  lofty  trunks  are  covered  with  a  coating  of  resin- 
like wax,  which  gives  them  a  whitish,  marble  appearance.  The  wax  is 
gathered  by  cutting  down  the  plant  and  scraping  the  trunk  with  a  blunt 
instrument,  the  average  yield  being  twenty-five  pounds  to  a  tree.  It  is 
then  melted  and  run  into  calabashes,  in  which  state  it  forms  an  article 
of  commerce  among  the  inhabitants.  It  is  mixed  with  tallow  and  made 
into  candles,  as  it  burns  too  rapidly  when  used  alone. 

Candleberry  or  myrtle  wax. — This  product  is  yielded  by  the  genus  Myr- 
tea,  which  is  widely  scattered  over  the  temperate  regions  of  both  hem- 
ispheres ;  in  North  and  South  America,  Europe,  Cape  of  Good  Hope, 
Northern  India,  China,  and  Japan.  The  plants  are  mostly  shrubs, 
with  fragrant  foliage.  The  fruits  are  nuts  or  drupes,  covered  with 
a  coating  of  a  waxy,  resinous  secretion,  which  is  separated  from  the  ber- 
ries by  boiling  them  in  water,  stirring  them  during  the  ebullition  to  facil- 
itate the  .separation  jof  the  wax,  which  appears  on  the  ^surface,  and  is 
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skimmed,  and  afterward  strained  through  a  coarse  cloth  to  free  it  from 
imparities. 

Myrica  cerifera  and  M.  Carolinensis  are  North  American  species ;  the 
latter  is  said  to  be  the  most  valuable,  giving  wax  of  a  greenish  yellow 
color,  of  a  finer  consistence  than  the  bees- wax,  and  yielding  at  the  rate 
of  one  pound  of  wax  to  four  pounds  of  berries.  Candles  manufactured 
from  it  diffuse  a  delightful  odor  when  burning,  and  even  for  some  time 
after  extinction.  There  are  several  species  of  Myrica  indigenous  to 
Southern  Africa,  the  wax  from  which  is  an  article  of  commerce.  Myrica 
faga  is  a  native  of  the  Azores,  and  furnishes  wax  which  is  frequently 
utilized  in  candle-making. 

•Japan  wax. — This  hanl,  white  wax,  now  a  considerable  article  of  ex- 
port from  Japan,  is  yielded  by  the  fruit  of  Rhus  suecedanea,  (Anacardi- 
aeecB,)  a  small  tree  much  cultivated  in  Japan  for  this  product.  It  is  softer 
and  more  fatty  than  bees-wax,  and  is  easily  kneaded ;  its  fusing  point 
is  from  125°  to  130°.  Candles  are  commonly  made  from  it  by  the  Jap- 
anese. It  is  exported  in  square  blocks  averaging  130  pounds  each. 
Bhu8  vernicifera,  also  indigenous  in  Japan,  yields  the  famous  lacquer  so 
extensively  used  by  the  people  of  that  country  for  lacquering  various 
articles  of  furniture  and  other  wares.  This  substance  exudes  from  wounds 
made  in  the  tree,  and  is  at  first  milky  white,  but  gradually  becomes 
darker  and  ultimately  black  on  being  exposed  to  the  air.  Nothing  cer- 
tain has  been  made  known  regarding  the  mode  of  preparing  it  for  use, 
and  it  is  remarked  that  the  lacquer  ware  now  manufactured  is  greatly 
inferior  to  the  ancient  samples  of  this  kind  of  ornamental  work. 
Feetha  wax. — The  fruit  of  the  white  gourd  of  India,  Benincasa  cerifera 

iCucurbitacea,)  secretes  upon  its  surface  a  waxy  substance  which  resem- 
bles the  bloom  found  on  plums  and  some  other  fruits :  but  in  this  fruit 
it  is  produced  in  sufficient  quantities  to  be  collected  and  made  into 
candles. 

Birch  wax* — It  is  stated  that  the  dwarf  birch,  Betula  nana,  yields  a 
wax  similar  to  that  afforded  by  the  Myrica,  and  it  is  used  for  ^imilar 
purposes. 

Fig  wax. — A  species  of  fig,  Ficus  cerifera  (Moracece,)  found  in  the 
island  of  Sumatra,  yields  a  kind  of  waxy  secretion  which  is  known  under 
the  name  of  getah  lahoe,  and  is  used  for  making  candles. 

Wax  tree  of  the  CordiUeras. — This  is  the  Elccagia  utilis,  (Cinchonacece,) 
a  lofty-growing  tree,  remarkable  for  the  quantity  of  green  resinous  or 
waxy  matter  which  is  secreted  by  the  stipules  which  invest  the  unex- 
panded  buds.  The  wax  is  collected  by  the  Indians  and  used  by  them 
to  varnish  useful  and  ornamental  objects.  It  is  first  purified  by  immer- 
sion in  hot  water,  and  then  worked  until  it  becomes  ductile.  It  is  nat- 
urally of  a  yellow  color,  but  various  colors  may  be  imparted  by  adding 
them  to  it  when  melted.  The  resin  or  wax  when  thus  prepared  is  laid 
on  in  thin  layers  by  the  aid  of  heat  and  pressure,  and  by  means  of  dif- 
ferent-colored layers,  placed  one  upon  another,  and  cut  into  various  * 
shapes,  a  kind  of  design  is  produced.  By  first  coating  the  object  with 
a  layer  of  silver  foil  a  fine  metallic  luster  is  developed. 

The  following  table  shows  the  value  of  the  articles  named  respect- 
ively, imported  and  entering  into  consumption  in  this  country  during 
the  fiscal  year  ending  June  30, 1869 : 


Crotonoil $5,618  00 

Origanum 13,696  00 

Citronella 22,564  00 

Cajeput 1,207  00 

Palm  and  cocoa  oil 232,354  00 


Almond  oil... 

Cassia  oil 

Cinnamon  oil. 

Castor  oil 

.Olivooil 


$7,260  00 

17, 318  00 

588  00 

21, 891  26 

521,117.50 
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Aniaooil $13,930  00 

Linseed  oil 70,648  00 

Bergamot  oil 130,386  00 

Gamboge 9,367  00 

Asafcotida 5,215  00 

Jalap 8,939  00 

Manna 4,115  00 

Aloes 15,626  00 

Tolu  balsam 3,445  00 

Mastic 2,615  00 

Balsam  copaiba 27,892  00 

India-rubber , 2,672,569  00 

Gutta-percha 15,587  00 

Tea 12,889,383  30 

Chocolate 4.550  00 

Cocoa 210,939  81 


Coffee |22, 779,574  46 

Chiccory 126,794  31 

Cinnamon 1,821  40 

Cassia  and  cassia  buds . . .  178, 822  00 

Cloves 42,093  10 

Fenugreek  seeds 3,089  00 

Cardamom  seeds 23,998  00 

Pimento 54,527  25 

Nutmegs 205,128  85 

Pepper 299,813  15 

Cayenne  pepper 7, 518  83 

Coriander  seed 3,768  00 

Caraway  seeds...* 24,889  00 

Ginger 100,140  10 

Vanilla  beans 42,505  00 

Mustard 63,731  26 


THE  OPIUM  POPPY. 

From  experiments  which  have  been  made  in  the  cultivation  of  the 
poppy  in  several  of  the  States,  it  is  evident  that  opium  of  good  quality 
can  be  produced  in  this  country.  Good  Turkey  opium  is  worth  at  whole- 
sale $10  50  to  $11  per  pound,  and  $20  to  $22  at  retail.  The  importa- 
tions into  the  United  States  during  the  year  ending  June  30, 1870, 
amounted  to  254,609  pounds,  valued  at  $1,776,908.  There  has  been  a 
gradual  increase  in  the  importation  from  year  to  year,  corresponding 
to  the  increase  of  population.  If  a  portion  of  the  opium  employed  by 
the  medical  profession  could  be  produced  in  our  own  country  it  would 
afford  a  pleasant  and,  doubtless,  profitable  employment  to  persons  of 
small  means,  as  no  capital  is  required  in  outlay  for  machinery  in  the  ordi- 
nary mode  of  collecting  it.  The  aim  should  be  to  produce  a  prime 
unadulterated  article  by  scarification,  and  in  this  way  to  establish  a 
reputation  for  the  production  of  opium  of  the  best  quality.  Beckoning 
thirty  pounds  to  au  acre,  at  $8  a  pound,  the  income  would  be  $240,  a 
sum  which  is  far  above  the  value  of  most  cultivated  crops. 

SPECIES  AND  CULTURE. 

All  species  of  the  poppy  yield  opium,  but  not  in  equal  quantity,  noj* 
of  the  same  quality.  The  common  garden  poppy  (Papaver  somntfertm) 
is  the  species  cultivated  in  Turkey,  India,  and  in  this  country  for  me- 
dicinal purposes.  There  are  two  principal  varieties  of  this  species,  one 
with  white  seeds  and  usually  with  white  flowers,  and  the  other  with 
black  seeds  and  violet  or  red  flowers.  The  former  is  generally  culti- 
vated for  opium,  and  the  latter  for  oil,  although  both  products  may  be 
obtained  from  each  variety.  The  poppy  thrives  best  on  a  light  sandy 
'  loam,  and  is  not  an  exhausting  crop.  In  the  commencement  the  ground 
should  bo  prepared. as  tor  garden  culture,  and  enriched  with  a  liberal 
supply  of  nitrogenous  manures.  When  the  plant  has  arrived  at  full 
maturity  at  the  end  of  the  season  it  decomposes  very  quickly ;  and,  if 
plowed  under,  is  said  to  furnish,  after  the  first  year,  a  very  largo  pro- 
portion of  the  manure  necessary  to  keep  the  ground  in  good  condition. 

The  mode  of  culture  usually  adopted  in  this  country  differs  in  some 
particulars  from  that  pursued  in  Turkey  and  India,  where  the  seeds  are 
sown  broadcast,  and  thinned  out  to  such  distances  as  best  suit  the  con- 
venience or  the  taste  of  the  cultivator.  It  has  been  found  with  us  most 
convenient  to  sow  the  seeds  in  drills  about  eighteen  inches  apart,  and 
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to  thin  out  to  six  or  eight  inches  between  the  plants.  In  order  to  get 
as  many  plants  as  possible  on  a  given  area,  some  prefer  to  make  the 
first  two  rows  a  foot  apart,  and  then  to  leave  a  space  of  eighteen  inches, 
thus  alternating  throughout  the  field.  Three  or  four  ounces  of  seed  are 
said  to  be  sufficient  to  sow  an  acre,  but  in  order  to  insure  a  u  good 
stand  *  a  much  larger  quantity  is  generally  used.  The  covering  should 
be  very  slight,  not  exceeding  one-fourth  of  an  inch.  The  time  for  sow- 
ing should  be  such  that  the  plant  may  mature  its  blossoms  and  the 
opium  be  gathered  in  the  dry  season  of  the  year ;  for,  if  the  soil  is  wet 
at  the  time  of  blossoming,  opium  will  not  be  formed  in  large  quan- 
tity, nor  will  it  be  of  good  quality.  The  plant  matures  sufficiently  for 
gathering  its  opium  in  ninety  to  one  hundred  days.  In  Jefferson  County, 
Sew  York,  the  time  of  sowing  is  from  the  5th  to  the  20th  of  May  $  at 
Benares,  in  Hindostan,  in  November.  In  the  former  place  the  flowers 
mature  in  July  5  in  the  latter  in  February,  before  the  rainy  season 
commences:  therefore  a  favorable  season  is  secured  for  maturing  and 
gathering  tlie  opium. 

COLLECTING  THE  OPIUM. 

No  other  process  yet  devised  for  collecting  opium  has  proved  equal  to 
that  of  scarifying  the  capsules.  A  knife  has  been  invented  which  is 
said  to  be  well  adapted  to  this  purpose.  It  has  four  lancet-points  fixed 
in  the  end  of  a  wooden  handle,  the  end  being  curved  in  such  a  manner 
as  to  conform  to  the  spherical  shape  of  the  capsule,  and  the  blades  of 
such  length  as  to  penetrate  only  through  the  epidermis,  or  outer  skin. 
A  deeper  incision  would  be  injurious.  The  capsule  is  held  in  the  left 
hand,  and  the  knife  applied  at  the  bottom  and  drawn  upward,  making 
four  incisions  at  once.  Some  make  three  incisions  and  others  one,  hori- 
zontally around  the  capsule,  and  think  more  opium  can  be  obtained  in 
this  way  than  by  making  them  in  a  vertical  direction.  Some  practical 
culturists  say  that  the  most  favorable  results  can  be  obtained  by  mak- 
ing one  spiral  incision  around  the  capsule,  from  the  top  to  the  bot- 
tom. When  the  incisions  are  made  vertically  the  operation  may  be 
performed  from  two  to  six  times  during  the  season  on  each  capsule, 
according  to  its  size  and  yield;  but,  when  they  are  made  horizontally 
or  spirally,  one  operation  on  each  capsule  is  usually  found  sufficient  to 
extract  all  the  opium  \  and  it  is  asserted  that  the  experience  of  Euro- 
pean culturists  has  proved  that  one  incision  is  as  effectual  as  three  or 
four.  The  process  of  scarifying  the  capsules  must  commence  in  a  few 
days  after  the  petals  of  the  fl6wers  have  fallen.  The  first  part  oy  mid- 
dle of  the  afternoon  is  usually  selected  for  scarifying,  on  the  supposi- 
tion that  the  dampness  of  the  night  is  more  favorable  to  the  exudation 
of  the  opium  than  the  dry  atmosphere  of  the  day.  The  opium  exudes 
in  the  form  of  white  tears,  and  hardens  into  a  brown  substance  around 
the  incisions.  It  is  scraped  off  the  next  morning  as  soon  as  the  dew  is 
off,  with  the  crooked  blade  of  a  small  knife,  and  placed  in  a  vessel  pro- 
pared  to  receive  it.  This  is  the  best  quality  of  opium.  When  it  has 
hardened  to  a  convenient  consistency  it  is  worked  into  balls,  and  may 
be  ready  for  market  in  forty-eight  hours  after  being  collected. 

Another  mode  of  extracting  the  opium  is  by  grinding  or  pounding  the 
capsules,  a  little  water  being  added,  and  then  expressing  and  straining 
the  juice,  and  evaporating  it  by  a  gentle  heat.  The  watery  portion  will 
pass  oft*  and  the  inspissated  opium  will  be  left  in  the  vessel.  A  more 
detailed  account  of  this  process  is  taken  from  the  Scientific  Press,  as 
follows : 

In  collecting  opium  by  expression  the  capsules  aro  cut  from  the  stems  and  ground  or 
mashed  to  a  poraacc.    The  vat  for  holding  it  should  bo  lined  with  tin  or  brass.    Before 
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putting  the  pomace  into  the  press,  half  a  pint  of  alcohol  is  added  to  every  forty  or  fifty 
pounds  of  pomace,  the  whole  being  well  stirred  together  and  allowed  to  stand  for 
about  an  hour.  The  mass  is  then  ready  for  the  press.  The  alcohol  used  twites  with 
the  juice  and  renders  it  limpid  and  more  easy  to  be  taken  away  from  the  pomace  by 
the  action  of  the  press.  The  liquid,  as  it  comes  from  the  poniaco,  is  received  into  a 
"settlor,"  in  which  it  should  be  allowed  to  stand  about  one  hour;  during  which  time 
the  green  matter  of  the  plant  will  sottle  to  the  bottom,  so  that  the  opium  liquid  may 
be  drawn  off  from  the  surface  by  faucets  properly  arranged  for  the  purpose.  This 
should  be  immediately  placed  in  shallow  tin  pans,  so  as  to  stand  about  half  an  inch 
deep,  and  the  pans  arranged  on  suitable  racks  in  a  drying  or  evaporating  room.  This 
room  should  be  tight,  and  so  arranged  that  the  heat  and  moisture  may  escape  from  a 
single  opening  at  or  near  the  top.  The  temperaturo  should  never  be  allowed  to  fall 
below  130°  F.,  nor  to  exceed  160°.  If  the  heat  gets  too  low  the  juice  will  become  sour 
and  spoiled ;  if  too  high  it  will  scald.  The  evaporating  process  must  be  carefully 
watched  day  and  night  until  completed,  and  it  should  be  continued  until  the  opium  is 
dry  enough  to  be  scraped  from  the  plates,  care  beinj^  taken  not  to  allow  it  to  get  too 
dry  for  that  operation.  When  taken  from  the  pans  it  should  be  molded  into  balls  ot 
about  one  pound  weight,  when  it  is  ready  for  market.  In  cutting  the  capsules  for 
grinding,  care  should  be  taken  that  they  be  as  ripe  as  is  required  for  collecting  opium 
by  scarification. 

Sometimes,  when  the  scarifying  process  has  been  continued  till  the 
juice  ceases  to  exude,  the  capsules  are  then  cut  from  their  stems  and  the 
remaining  opium  extracted  by  the  foregoing  process,  but  the  product  is 
inferior,  and  is  often  used  for  the  extraction  of  morphia,  or  sometimes 
fraudulently  for  adulterating  opium  of  good  quality.  Although  a  larger 
quantity  of  opium  can  be  obtained  by  the  evaporating  process  than  by 
scarification,  in  all  cases  the  quality  is  inferior  and  the  seeds  are  lost, 
which  are  worth  about  one-third  .as  much  for  oil  as  the  opium  ob- 
tained. 

QUALITY  AND  CLIMATE. 

The  quality  of  opium  is  generally  estimated  by  the  quantity  of  mor- 
phia which  it  contains.  A  certain  amount  of  heat  is  necessary  in  the 
cultivation  of  the  poppy  in  order  to  produce  opium  of  the  best  Quality 
and  in  the  largest  quantity.  This  requisite  is  commonly  supposed  to  be 
found  only  in  what  may  be  called  warm  climates.  The  poppy  is  exten- 
sively cultivated  for  opium  in  Asiatic  Turkey,  India,  Egypt,  and  France. 
Turkey  opium,  most  of  which  is  obtained  from  Smyrna,  has  the  highest 
reputation  for  medicinal  purposes,  and  is  that  which  is  principally  used 
by  physicians  in  this  country.  It  is  declared,  however,  on  the  best  au- 
thority, that  opium  is  produced  in  France  fully  equal  to  the  best  quality 
from  Smyrna,  and  is  less  frequently  adulterated  than  that  obtained  from 
the  latter  place.  The  mean  annual  temperature  of  the  opium  districts*)* 
the  foregoing  countries,  named  in  their  order,  is  respectively  65°9  80°, 
75°,  and  50°.  There  are  doubtless  other  conditions  besides  temperature 
which  are  essential  to  the  production  of  opium  of  the  first  quality?  as 
soil,  equability  of  climate,  and  a  proper  proportion  of  wet  and  dry 
weather — things  which  can  be  accurately  determined  only  by  actual 
trial  in  the  different  localities  in  which  it  is  proposed  to  cultivate  it. 
Wo  give  the  results  of  analyses  of  dried  specimens  of  opium  from  the 
countries  named,  recently  made  by  M.  Guibourt,  in  which  he  gives  tlie 


percentage  of  morphia  found  in  each,  as  follows :  Turkey  opium,  from 
Smyrna,  highest  percentage,  21.46 :  lowest,  11.70 ;  mean,  14.78.  India, 
from  Patna,  highest,  7.72$  lowest,  5.27;  mean,  6.45.    Egypt,  from  Alex 


andria,  highest,  12.21 $  lowest,  5.81 ;  mean,  9.01.  France,  from  Amiens, 
highest,  22.28 ;  lowest,  14.83 ;  mean,  17.69.  The  mean  percentage  hex* 
given  of  each  kind  of  opium  is  the  mean  of  all  the  specimens  analyzed? 
and  therefore  does  not  in  every  case  correspond  with  the  mean  of  the 
highest  and  lowest.  From  an  examination  of  the  mean  temperature  °* 
the  climates  of  the  countries  named,  it  will  be  seen  that  the  opium  01 
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India  and  Africa,  which  have  the  hottest  climates,  is  of  the  poorest 
quality ;  while  that  of  Turkey  and  France,  which  have  the  coldest,  is 
the  best.  In  India  the  average  yield  of  opium  per  acre  is  said,  by 
good  authority,  to  be  from  twenty-five  to  forty  pounds  avoirdupois. 
In  the  department  of  Somme,  in  France,  40,000  acres  are  cultivated 
annually  with  the  poppy,  and  the  good  opium  sells  at  wholesale  for 
$8  to  $10  per  pound,  according  to  the  quality.  At  a  standard  of  10 
per  cent,  of  morphia  it  will  sell  for  $7  to  $7  50  per  pound.  Besides 
the  opium  extracted  from  the  capsules  of  the  plants  cultivated  on  this 
large  area  of  land,  the  seeds  have  some  years  been  sold  for  about 
$896,000  for  the  oil  which  they  contained.  The  average  yield  of  oil 
from  the  seeds  of  capsules  which  have  not  been  scarified  is  25  to  27  per 
cent.,  and  it  is  considered  better  for  salad  oil  than  most  olive  oils  sold 
in  the  market.  Seeds  from  scarified  capsules  should  not  be  used  for 
planting,  as  their  vitality  has  been  much  weakened  by  this  process,  and 
the  plants  which  they  produce  are  correspondingly  feeble.  They  yield 
only  about  two-thirds  as  much  oil  as  other  seeds.  The  poppy  is  also 
cultivated  in  Germany  on  a  large  scale,  both  for  opium  and  for  oil.  Its 
culture  commenced  only  a  few  years  ago,  but  so  great  has  been  its  suc- 
cess that  the  opium  produced  there  has  nearly  supplanted  the  use  of 
the  foreign  article.  From  Germany  it  passed  over  to  France,  and  there 
are  now  00,000  to  70,000  acres  under  profitable  cultivation  in  the  latter 
country. 

EXPERIMENTS. 

In  Jefferson  County,  New  York,  one-fourth  of  an  acre,  planted  with 
the  poppy,  produced  twenty-seven  pounds  of  opium  in  four  years, 
equal  to  one  crop  of  twenty-seven  pounds  per  acre,  which,  ?t  $10  per 
pound,  would  amount  to  $270,  as  the  income  of  one  acre  of  land  for  one 
year.  Specimens  were  sent  to  New  York  for  analysis,  and  the  percent- 
age of  morphia  was  found  to  be  equal  to  the  average  of  the  best  im- 
ported. The  grower  thinks  it  will  pay  to  cultivate  the  poppy  in  this 
country,  if  the  work  is  conducted  with  proper  skill ;  and  that  he  can  get 
more  money  from  one  acre  of  land  planted  with  poppy  than  from  three 
acres  with  any  other  crop  which  he  has  ever  seen.  A  man  of  small 
means,  who  will  cultivate  it  with  skill  and  perseverance,  can  make  it 
profitable.  A  capable  boy  can  cultivate  a  quarter  of  an  acre  easily. 
It  requires  no  more  weeding  and  hoeing  than  any  garden  crop.  Good, 
rich  land  is  required,  which  should  be  pulverized  and  leveled  as  for 
onions.  H^sows  in  drills  as  given  in  our  second  method,  and  thins  out 
to  six  inches  between  the  plants.  The  young  plants  which  are  thinned 
out  make  excellent  greens,  fully  equal  to  the  beet  or  the  spinach. 

Dr.  E.  Lewis,  of  Topeka,  Kansas,  cultivated  the  poppy  in  York  Coun- 
ty, Pennsylvania,  and  gives  it  as  his  opinion  that  opium  can  be  profita- 
bly produced  in  the  latter  State.  He  makes  one  incision  horizontally 
around  the  capsules  soon  after  the  petals  of  the  flowers  have  Mien,  and 
usually  performs  the  operation  only  once  upon  the  same  capsule ;  but 
if  it  is  large  he  would  perform  it  twice  at  different  times. 

Mr.  W.  H.  White,  of  South  Windsor,  Connecticut,  has  cultivated  the 
poppy,  on  a  small  scale,  in  the  garden.  After  the  petals  have  fallen  he 
makes  five,  six,  or  more  slight  cuts  in  the  capsules  from  top  to  bottom, 
a  little  before  noon.  A  few  hours  after  the  incisions  have  been  made 
the  opium  is  scraped  off  and  allowed  to  stand  for  a  short  time,  when  it 
is  worked  into  balls.  Families  in  that  State  sometimes  collect  it  in  this 
way  for  their  own  use  as  a  medicine  for  their  children,  and  find  that 
it  answers  all  the  purposes  of  thq  opium  of  the  shops.    A  ball  as 
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large  as  a  small  pea  is  frequently  obtained  from  the  heads  of  a  single 
plant. 

The  cultivation  of  the  poppy  is  becoming  an  important  industry  in 
Vermont,  especially  in  Addison  County,  on  Lake  Champlain.  Mr.  Kob- 
bins,  of  Hancock,  has  cultivated  it  for  some  years,  and  specimens  of 
his  opium  have  yielded  15.75  per  cent,  of  morphia.  Two  years  ago  Mr. 
Monkton,  who  resides  near  the  village  of  Middlebury,  raised  $3,000 
worth  of  opium.  Mr.  W.  C.  Wilson,  of  Monkton  Ridge,  has  been  culti- 
vating it  for  five  years,  and  has  derived  a  handsome  profit  from  the  sales. 
On  one  farm  in  Bast  Middlebury  there  are  several  acres  uuder  cultiva- 
tion, and  the  business  is  gradually  extending  throughout  that  part  of 
the  State. 

Mr.  Baudrye,  of  Nevato,  Marin  County,  California,  has  just  com- 
menced the  culture  of  the  poppy  in  that  town.  Specimens  of  opium 
analyzed  yielded  5.75  per  cent,  of  morphia,  which,  though  small,  is 
nearly  equal  to  the  average  of  opium  from  India.  Mr.  Baudrye  sold 
his  opium  in  California  for  $7  per  pound.  Mr.  Guillardon,  of  Lower 
Lake,  Lake  County,  ha*  thirteen  acres  planted  with  the  poppy,  which 
he  is  cultivating  both  for  opium  and  oil.  A  gentleman  who  is  familiar 
with  opium  culture  in  India  and  Germany  thinks  the  middle  and 
southern  portions  of  California  are  unsurpassed  in  soil  and  climate  by 
any  country  for  the  production  of  opium,  and  that  with  a  little  irriga- 
tion two  crops  might  be  raised  yearly. 


♦      THE  BEET-SUGAR  INDUSTRY. 

After  a  series  of  preliminary  disappointments  and  failures,  such  as 
embarrass  almost  every  improvement,  the  economic  difficulties  of  the 
beet-sugar  industry  seem  to  have  been  measurably  overcome.  Much 
still  remains  to  be  done,  but  from  the  results  already  attained  capital 
finds  fair  inducements  for  more  extended  investment,  both  in  the  cul- 
ture and  the  manufacture.  Three  establishments — one  at  Chatsworth, 
Illinois,  one  at  Alvarado,  California,  and  the  third  in  Sauk  County, 
Wisconsin— are  manufacturing  a  good  quality  of  sugar  with  sufficient 
success  to  render  future-  efforts  promising.  Other  manufacturing  en- 
terprises have  been  projected,  while  in  many  places  the  experimental 
culture  of  the  beet  has  been  inaugurated  with  a  view  to  manufacture. 
At  Chatsworth,  Illinois,  in  1864,  Messrs.  Gennert  purchased  two  thou- 
sand acres  of  land  and  erected  a  manufactory.  They  subsequently 
sold  out  to  an  association  called  "The  Germania  Sugar-Beet  Company." 
This  establishment  has  motive  power  and  machinery  sufficient  to  work 
up  fifty  tons  of  beets  per  day.  In  1866  they  raised  four  thousand  tons 
of  sugar-beets  on  four  hundred  acres,  at  an  estimated  cost  of  $4  per 
ton.  Since  that  time,  however,  the  cost  of  production  is  said  to  have 
been  reduced  to  $2  70  per  ton,  through  the  introduction  of  machinery. 
The  crop  of  1870  covered  only  three  hundred  and  thirty  acres,  of  which 
one  hundred  and  thirty  proved  an  entire  failure  through  the  drought, 
leaving  but  two  hundred  productive  acres.  The  seed  used  is  known 
as  the  "  White  Imperial,"  and  was  imported  specially  for  this  enter- 
prise. In  order  to  decrease  the  size  of  the  beets,  and  thus  obtain  a 
larger  percentage  of  sugar,  the  seed  is  sown  quite  thickly,  and  the 
roots  in  ordinary  seasons  do  not  exceed  one  and  a  half  or  two  pounds 
each.    By  allowing  the  beets  to  grow  large  the  crops  may  be  raised  to 
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an  average  of  twenty-live  tons  per  acre,  but  tbo  decline  of  saccharine 
properties  counterbalances  the  increase  in  quantity.  The  average  crop 
of  the  two  hundred  productive  acres  in  1870  was  about  nine  tons,  but 
the  beets  were  much  richer  in  sugar  than  in  wet  seasons.  Much  labor 
is  saved  in  harvesting  the  beets,  by  a  simple  contrivance  admitting  the 
application  of  horse-power.  The  roots  are  preserved  in  pits,  and  pro- 
tected from  the  frost  until  the  manufacturing  season  approaches. 
Hand  labor  in  cultivation  is  almost  entirely  confiued  to  thinning  out  the 
beets.  The  full  success  of  the  enterprise,  however,  can  be  secured  only 
by  the  extension  of  sugar-beet  culture  among  the  farmers,  to  whom  it 
recommends  itself  by  several  economic  advantages.  Its  beneficial  in- 
fluence upon  the  soil,  and  the  cheap  stock-feed  which  it  furnishes,  will 
doubtless  attract  the  attention  of  the  meat  producers  of  Illinois. 

The  sugar  already  produced  at  Chatsworth  is  highly  recommended. 
The  first  yield  was  placed  in  the  Chicago  market  without  brand,  and 
was  pronounced  by  experts  to  be  equal  to  A  1  New  York  sugar,  readily 
bringing  the  price  of  that  article.  From  the  beginning,  a  fair  article  of 
sugar  was  made  by  this  establishment,  but  in  the  earlier  efforts  the 
expense  of  the  process  overbalanced  the  market  value  of  the  product. 
This  has.  been  attributed  to  injudicious  management  of  the  enterprise  in 
its  earlier  stages,  and  to  a  too  rigid  adherence  to  the  ideas  and  formula 
of  European  industry.  The  present  superintendent,  Mr.  Jonathan  Per- 
riam,  is  a  native  American  and  a  Western  farmer.  He  seems  to  have 
overcome,  to  a  great  extent,  the  practical  obstacles  in  the  way  of  the 
economic  success  of  the  enterprise.  In  a  letter  to  this  Department, 
dated  January  2, 1871,  he  states :  "  The  continued  lack  of  water  puts  us 
to  the  most  serious  disadvantages  in  the  manufacture."  He  further  com- 
plains of  the  necessity  of  depending  "  upon  foreign  laborers  who  do  not 
understand  our  language,  nor  appreciate  the  necessity  of  economizing." 
He  hopes  by  the  extension  of  machinery  to  overcome  this  latter  diffi- 
culty, and  expresses  his  decided  opinion  that  "  beet-sugar,  upon  favor- 
able soils,  with  plenty  of  good  water  for  manufacturing,  will  be  a  success, 
in  a  business  point  of  view,  if  economically  managed."  It  is  proposed 
to  remove  this  establishment  to  a  location  having  a  soil  better  adapted 
to  the  growth  of  the  sugar-beet,  and  one  with  a  more  abundant  supply 
of  water. 

Great  confidence  is  felt  upon  the  Pacific  coast  in  the  final  success  of 
the  beet-sugar  industry  in  that  region.  Ten  years  ago  Mr.  George 
Gordon,  since  deceased,  exhibited  at  the  fair  of  the  Mechanics'  Institute, 
in  San  Francisco,  a  superior  article  of  beet-sugar.  Still  later,  Mr.  Glaus 
Sprechman,  of  the  California  sugar  refinery,  imported  beet  seeds  from 
Germany  and  France,  and  made  a  liberal  distribution  of  them  among 
the  formers  of  California,  stipulating  for  a  specific  quantity  of  beets  in 
return,  with  information  as  to  locality,  modes  of  culture,  &c.  With  these 
beets  critical  and  scientific  experiments  were  made  by  machinery.  It 
was  found  that  alkaline  elements  in  the  soil  deteriorated  the  practical 
value  of  the  roots.  This  result  so  discouraged  Mr.  Sprechman  that  he 
abandoned  the  enterprise.  Mr.  Gordon  proposed  to  resuscitate  it,  but 
prior  to  commencing  operations  he  associated  with  him  Mr.  Sprechman 
and  a  Mr.  Wentworth,  with  whom  he  visited  Europe  to  observe  the  beet 
culture  and  sugar  manufacture  on  that  continent.  They  never  renewed 
their  efforts  in  this  country. 

In  the  spring  of  1670  Messrs.  Bonesteel,  Otto  &  Co.,  who  had  been 
engaged  in  the  beet-sugar  enterprise  at  Fond  du  Lac,  Wisconsin,  were 
induced  to  remove  to  California,  where  they  organized  the  Alvarado 
Beet-Sugar  Manufactory,  at  Alvarado,  in  Alaineda  County,  under  the 


212  AGRICULTURAL  REPORT. 

auspices  of  a  company  of  capitalists,  who  had  invested  $250,000  in  the 
enterprise.  The  initial  results  of  this  movement  were  so  flattering  as 
to  ^ive  rise  to  some  extravagant  anticipations.  One  enthusiastic  jour- 
nalist predicted  that  in  five  years  California  would  be  a  sugar-exporting 
State.  The  Alvarado  company  now  occupy  a  three-story  building,  150 
feet  long  by  50  feet  wide,  with  a  boiler-house  59  feet  by  50,  and  a  bone- 
coal  house  75  feet  by  40.  The  machinery  is  sufficient  to  work  up  fifty 
tons  of  beets  per  day.  The  motive  power  is  furnished  by  four  tubular 
steam-boilers,  each  10  feet  long  and  54  inches  in  diameter.  These  drive 
the  three  steam-engines,  of  which  two  are  14  by  30,  (first-class  finish,) 
and  one  16  by  12.  The  apparatus  embraces  vacuum  pans,  saturation 
pans,  air-pumps,  filters,  filter-pumps,  beet-grater,  beet- washing  machine, 
beet-Dreaking  machine,  tanks  for  elevating  sirup  and  sugar  from  one 
floor  to  another,  and  a  number  of  sheet-iron  tanks  for  various  purposes. 
An  abundant  supply  of  shafting,  pulleys,  pipes,  pumps,  and  other 
fittings  incidental  to  a  complete  sugar  manufactory  and  refinery  have 
been  provided,  enabling  the  company  to  transform  the  beets  iuto  fine 
granulated  sugar  within  twenty-four  hours  after  their  reception. 

Through  delay  in  receiving  that  portion  of  the  machinery  which  had 
been  ordered  from  Germany,  the  manufactory  did  not  commence  opera- 
tions until  Tuesday,  November  15, 1870.  On  the  following  Thursday 
many  friends  of  the  enterprise  assembled  to  witness  the  first  turn-out 
of  sugar.  Anxiety  and  unbelief  were  the  prevailing  expression,  both 
of  voice  and  of  countenance?  as,  at  10  o'clock  a.  m.,  the  contents  of  one 
of  the  large  pans  were  emptied  into  one  of  the  sugar  centrifugals  and 
set  in  revolution.  In  less  than  three  minutes  the  white  sugar  began  to 
crystallize,  doubt  gave  way  to  enthusiasm,  and  all  present  pronounced 
the  sugar  superior  to  cane  sugar.  Some  allowance,  however,  must  be 
made  for  the  excitement  of  the  occasion. 

In  this  establishment  the  beets  are  first  thoroughly  washed  in  a  cyl- 
inder composed  of  slats,  one  end  of  which  is  depressed  in  a  tank  of 
water.  By  revolution  upon  its  axis,  the  beets,  rubbing  constantly  upon 
each  other  in  the  water,  are  thoroughly  cleansed  by  the  time  they  reach 
the  lower  end.  They  are  then  elevated  to  the  grater,  a  formidable  piece 
of  maohinery  upon  the  third  floor,  furnished  with  a  rasp  which  revolves 
1,500  times  per  minute.  Against  this  rasp  the  bright,  clean  roots  are 
pressed,  and  in  a  very  short  time  are  reduced  to  a  fine  watery  pulp, 
which  is  then  drawn  off  into  the  centrifugals  below.  Of  these  there  are 
ten,  each  revolving  1,200  times  per  minute,  and  thoroughly  separating, 
by  their  rapid  movement,  the  juice  from  the  pulp.  The  former  passes 
through  large  troughs  into  defecating  pans  \  the  latter  is  removed  through 
a  spout  into  the  dried-pulp  room  below.  In  the  defecating  pans  the 
impurities  of  the  juice  are  absorbed  by  a  preparation  of  lime;  thence  it 
runs  into  two  close  upright  boilers,  called  by  the  French  montejus.  These 
are  located  on  the  lower  floor,  and  by  steam  pressure  elevate  the  juice 
to  large  filter-presses  in  the  second  story.  It  then  passes  into  the  satu- 
rating pans,  where  the  lime?  previously  absorbed  in  the  clarifying  pro- 
cess, is  eliminated  by  an  infusion  of  carbonic  acid  gas.  It  is  then 
filtered  through  animal  charcoal,  whence  it  passes  into  two  evaporating 
pans,  and  is  subjected  to  a  boiling  heat  till  it  reaches  the  proper  con- 
sistency. It  is  then  drawn  off  into  iron  tanks  to  cool  and  crystallize ; 
after  which  it  is  placed  in  an  open  upright  cylinder,  in  which  an  iron 
axle  with  projecting  arms  slowly  revolves,  mingling  the  entire  mass 
into  a  sort  of  heavy  molasses.  The  sirup  is  then  expelled  by  a  rapid 
revolution  in  four  sugar  centrifugals,  the  residuum  being  "  first-class ?> 
sugar,  ready  for  market.    The  ejected  sirup  is  again  placed  in  the  cen- 
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trifugal  and  "  second-class  v  sugar  is  produced.  The  process  is  repeated 
for  the  third  and  sometimes  for  the  fourth  time. 

The  heavy-lifting  operations  of  this  establishment  are  all  done  by 
steam  raised  from  the  screenings  of  the  Monte  Diable  coal  mines,  about 
nine  tons  of  which  are  consumed  daily.  The  working  force  embraces 
about  thirty  white  men,  and  as  many  Chinese.  The  greatest  economy 
of  material  is  strictly  observed  in  all  parts  of  the  process.  The  scum 
of  the  defecating  pans  is  removed,  and  subjected  to  a  separate  filtering 
process,  when  its  residuum  is  allowed  to  mingle  with  the  defecated 
juice.    The  machinery,  so  far,  has  worked  remarkably  well. 

The  success  of  this  enterprise  being  greatly  dependent  upon  an  abun- 
dant supply  of  raw  material,  the  company  have  engaged  extensively  in 
the  culture  of  the  beet.  About  eight  hundred  acres  of  their  land  will  be 
planted  in  beets  during  the  season  of  1871,  for  which  a  full  supply  of 
seed  has  been  imported  from  Germany.  This  arrangement  is  pro- 
visional, and  will  be  superseded  when  a  sufficient  number  of  farmers 
can  be  found  competent  and  willing  to  engage  in  the  culture.  Allow- 
ing an  average  of  twenty  tons  of  beets  per  acre,  aud  an  average  yield 
of  8  per  cent,  of  sugar,  the  company  will  have  a  sufficient  supply  of  raw 
material  to  enable  them  to  operate  at  least  three  hundred  days  in  the 
year,  and  nearly  two  and  a  half  millions  of  pounds  of  sugar  to  pro- 
duce. 

This  union  of  diverse  processes  of  production,  embracing  both  raw 
material  and  finished  product,  is  not  in  accordance  with  that  principle 
of  division  of  labor  which  has  enabled  modern  industry  to  achieve  its 
splendid  results.  It  is  to  be  hoped  that  the  agricultural  part  of  the 
enterprise  will  soon  be  assumed  by  agricultural  men.  The  Mitchell 
nursery,  near  San  Jos6,  has  produced  fifty  tons  of  good  beets  per  acre. 
The  present  price  of  roots  at  the  Alvarado  factory  is  $3  50  per  ton.  A 
product  of  twenty  tons  will  realize  $70  per  acre. 

The  Alvarado  Company  has  hitherto  confined  its  attention  exclusively 
to  the  German  beet.  Experiments  will  be  made  with  other  seeds  to  dis- 
cover the  variety  best  adapted  to  the  soil. 

An  establishment  has  been  in  operation  at  Sacramento,  and  (hiring 
the  past  year  a  considerable  quantity  of  sugar  has  been  produced,  but 
expenses  have  not  been  realized,  and  an  assessment  of  $2  per  share  has 
been  made  upon  the  stockholders.  This  company  has  been  paying  $5 
per  ton  for  beets;  $1  50  more  than  was  paid  by  the  Alvarado  Company. 
The  difficulties  that  embarrass  the  enterprise  seem  to  be  in  the  beet  cul- 
ture of  the  neighborhood,  and  in  the  low  percentage  of  sugar  secured. 
The  experience  of  the  proprietors  leads  them  to  conclusions  very  different 
from  those  of  European  beet-growers.  The  latter  obtain  the  maximum 
of  saccharine  matter  in  the  latest  growth  prior  to  autumnal  frosts.  The 
beets  grown  here  lost  half  their  sugar  during  the  last  six  weeks  of  their 
growth.  Perhaps  in  the  adjustment  of  this  difficulty  the  beet  culture 
here  may  find  its  final  opening  to  success. 

Under  date  of  December  29, 1870;  Tyler  Beach,  secretary  of  the  Santa 
Clara  Valley  Agricultural  Society,  informs  this  Department  that,  under 
the  auspices  of  that  society,  a  beet-sugar  company  has  been  formed, 
with  a  capital  of  $200,000  for  the  manufacture  of  beet  sugar  at  San  Jos£, 
California.  He  solicits  from  this  Department  a  variety  of  beet  seeds,  in 
order  to  test  by  actual  experiment  the  adaptability  of  each  to  the  soil 
and  climate  of  that  locality.  In  answer  to  this  request  four  varieties  of 
seeds  were  sent.  This  enterprise  is  prosecuted  by  intelligent  and  care- 
ful business  men,  who,  with  the  experience  of  the  Alvarado  Company 
before  them,  entertain  strong  hopes  of  success. 
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Sugar-beet  culture  has  been  commenced  in  Colorado  with  very  prom- 
ising initial  results.  Beports  of  enormous  yields  are  received,  two 
cultivators  having  secured  over  seventy  tons  per  acre.  Farmers  were 
sangiiine  as  to  their  ability  to  raise  an  average  of  fifty  tons.  Their 
quality  is  now  being  tested  at  Chatsworth,  Illinois.  Efforts  are  being 
made  to  establish  a  manufactory  in  Colorado. 

The  value  of  success  in  industry  may  be  partly  estimated  from  our  enor- 
mous importation  of  foreign  sugar.  During  the  fiscal  year  ending  June 
30,  1870,  we  imported  1,160,460,114:  pounds  of  brown  sugar,  151,520 
pounds  of  refined  sugar,  36,161,935  pounds  of  melado  and  sirup  of  sugar- 
cane, 55,820  pounds  of  candy  and  confectionery,  and  56,373,537  gallons  of 
molasses.  The  total  declared  value  of  these  imports  was  $69,827,884. 
Our  domestic  sugar-cane,  beet,  maple,  and  sorghum  did  not  amount  to 
one-eighth  of  this  aggregate.  Europe,  from  the  expansion  of  her  beet- 
sugar  production,  now  supplies  one-half  of  her  home  demand,  and  the 
industry  is  extending  into  England  upon  a  scale  which  promises  to 
rival  that  of  the  continent.  We  see  no  reason  to  doubt  that  we,  witli 
our  abundant  natural  resources,  may  be  able  to  do  fully  as  well  as 
Europe.  Estimates  by  French  statisticians  prior  to  the  insurrection  in 
Cuba  place  the  world's  aggregate  sugar  production  at  2,300,000  tons, 
one-third  of  the  whole  amount  being  assigned  to  Cuba.  The  industry 
of  the  cane-producing  countries  of  the  world,  from  which  the  great 
mass  of  our  import'  is  derived,  is  mostly  in  a  rudimentary  or  in  a 
disorganized  condition.  Slave  labor  still  exists  in  Brazil  and  the  Spanish 
West  Indies,  while  the  emancipated  labor  of  other  regions  as  yet  works 
at  a  disadvantage,  not  having  been  systematized  or  adapted  to  the  con- 
ditions of  a  progressive  civilization.  The  reorganization  of  this  free 
labor  has  been  in  progress  for  many  years,  yet  it  is  not  so  far  advanced 
as  in  our  Southern  States  after  an  interval  of  only  five  years  of  peace; 
nor  does  it  present  any  prospect  of  a  more  rapid  reconstruction  in  the 
future.  Hence,  though  enjoying  the  exuberant  natural  resources  of  a 
tropical  soil  and  climate,  these  foreign  sugar  industries  will  work  at  an 
essential  disadvantage  with  our  own.  The  insurrection  in  Cuba  has 
desolated  the  finest  portions  of  the  island,  and  the  financial  condition  of 
the  sugar  interests  is  critical.  Of  1,800  plantations  it  is  reported  that 
scarcely  1  per  cent,  is  free  from  mortgages,  and  that  operations  are  pros- 
ecuted at  such  a  disadvantage  as  to  return  not  over  4  per  cent,  on  the 
capital,  while  money  loans  cost  9  per  cent.  Into  this  breach,  then,  the 
beet-sugar  industry  of  the  United  States  should  at  once  be  thrown,  and 
the  best  use  be  made  of  its  excellent  opportunity. 

The  value  of  the  beet-sugar  manufacture,  as  an  aid  to  stock  fattening 
and  to  intensive  culture,  has  frequently  been  mentioned.  Both  leaved 
and  pulp  furnish  valuable  food  for  stock.  Dr.  Voelcker,  in  the  Journal 
of  the  Eoyal  Agricultural  Society  of  England,  gives  the  following 
analysis  of  beet-root  pulp,  from  Mr.  Duncan's  experimental  crops  at 
Lavenham: 

Water 70.11 

Flesh-forming  substances,  (containing  nitrogen ) 2.25 

Sugar 3.39 

Mucilage 1.93 

Digestible  vegetable  fiber 15.18 

Wood  fiber 5.32 

Ash 1.87 

100.00 


The  best  root  contains  15£  per  cent,  of  solid  matter,  while,  from  the 
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above  analysis,  it  appears  that  the  pulp  yields  nearly  30  per  cent.  This 
is  accounted  for  by  the  fact  that  in  the  process  of  manufacture  the  resid- 
uary product  has  lost  a  large  proportion  of  its  water.  The  pulp  obtained 
from  20  tons  of  beets  would  amount  to  about  72  cwt.  yielding  about 
21.0  cwt.  of  solid  matter.  According  to  the  same  authority  mangel-wurzel 
contains  but  11  per  cent,  of  solid  matter,  and  a  crop  of  20  tons  would 
yield  but  44  cwt.  Hence  the  pulp  alone  of  an  acre  of  sugar  beets  would 
be  nearly  equivalent  in  solid  material  to  a  half  crop  or  10  tons  of  man- 
gel-wurzel. Dr.  Voelcker  estimates  that  in  availibility  for  stock  feeding 
a  ton  of  pulp  equals  1 J  tons  of  sugar  beets,  or  2  tons  of  common  beets. 
Another  English  agricultural  writer  estimates  the  value  of  20  tons  of 
sugar  beet,  as  stock  feed,  as  equal  to  that  of  30  tons  of  mangolds.  The 
agricultural  branch  of  the  sugar  industry  has  many  elements  of  pros- 
pective profit.  The  skill  of  our  manufacturers  wiHkeep  pace  witl}  our 
agricultural  production  in  simplifying,  cheapening,  and  extending  the 
processes  of  extraction.  From  all  present  indications  no  reason  appears 
why  pur  beet-sugar  production  should  not  at  least  equal  that  of  Europe, 
if  not  greatly  surpass  it. 

THE  BEET-8UGAB  PROGRESS  Hf  EUROPE. 

Professor  Church,  of  the  Royal  Agricultural  College  of  England,  at  a 
late  session  of  the  Cirencester  Chamber  of  Agriculture,  presented  some 
statistics  of  the  beet-sugar  interest  in  Europe.  The  entire  yield  of  the 
continent  in  1869  was  over  611,000  tons  from  1,800  sugar  manufactories. 
The  sugar  beet  is  cultivated  from  the  Atlantic  to  the  Caspian,  and 
nearly  as  far  north  as  the  Arctic  Circle.  One  variety  sprouts  at  44°  P., 
and,  will  bear,  without  injury,  a  brief  exposure  to  the  temperature  of  32°. 
The  average  yield  per  acre  varies  in  different  countries.  In  Austria  it  is 
ten  tons;  in  France,  twelve;  and  in  Prussia,  fourteen.  In  some  Depart- 
ments of  France,  however,  the  average  is  very  much  greater.  An 
agriculturist  in  the  Department  of  the  Seine  reports  an  average  of  thirty- 
eight  tons  on  his  own  farm  and  upon  several  neighboring  farms.  A 
German  agriculturist,  under  an  improved  mode  of  culture,  claims  an 
equal  average.  Experiments  in  Ireland  indicate  average  crops  of  sixteen 
to  forty  tons  per  acre,  with  a  percentage  of  saccharine  matter  as  high 
as  sixteen.  It  is  probable  that  England  and  Ireland  are  capable  of 
growing  large  crops  of  the  sugar  beet  with  a  high  percentage  of  saccha- 
rine matter.  In  France,  during  1869,  the  entire  product  of  beet-sugar 
manufacture  was  about  300,000  tons,  which,  at  $125  per  ton,  or  GJ  cents 
per  pound,  amounted  to  $37,500,000.  To  this  add  about  $2,500,000  for 
molasses  or  rough  treacle,  available  for  spirit  distillation,  and  the 
saccharine  product  of  the  country  amounts  to  $40,000,000  per  annum. 
The  number  of  manufactories  had  increased  from  twenty-nine  in  1827 
to  three  hundred  and  thirty-six  in  1860,  and  to  six  •  hundred  in  1869, 
besides  five  hundred  spirit  distilleries. 

Another  gentleman  stated  that  in  the  neighborhood  of  Douay,  a  great 
sugar  market  of  France,  a  ton  of  beets  would  yield  twenty  gallons  of 
spirit,  and  the  pulp  would  pay  for  the  manufacture  and  the  interest  on 
the  capital.  Some  land  yielded  thirty  tons  per  acre,  and  the  beet  had 
been  grown  for  fifteen  years  in  succession.  The  Silesian  white  beet  was 
preferred  to  the  red  beet,  yielding  a  greater  percentage  of  sugar.  A 
sugar  manufactory  and  distillery,  worth  about  £20,000,  would  work  up 
10,000  tons  of  beets  per  annum,  under  one  system,  however,  a  distillery 
might  be  erected  at  a  cost  not  exceeding  £1,600.  In  England  this 
industry  produces  twenty  tons  of  beets  per  acre,  and  four  hundred  gal- 
lons of  spirits,  which  at  10*.  per  gallon  would  secure  a  revenue  of  £200; 
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or  $1,000,  per  acre  to  the  government.  The  presence  of  a  sugar  manu- 
factory or  distillery  always  made  money  plenty  in  the  neighborhood, 
though  the  French  agriculturists  are  generally  a  poor  class. 

In  regard  to  the  development  of  this  industry  in  England,  Professor 
Church  states  his  belief  that  all  former  failures  in  raising  the  beet  were 
the  result  of  mistakes  in  the  process  of  culture,  and  were  in  nowise  due 
to  any  lack  of  adaptation  either  of  climate  or  soil.  The  culture  will 
ultimately  be  as  successful  as  on  the  continent.  English  farmers  will 
yet  grow  from  twenty  to  thirty  tons  per  acre,  getting  16*.  per  ton,  and 
receiving  back  pulp  for  stock-feeding  at  13*.  per  ton.  The  crude  liquor, 
embracing  four-fifths  of  the  potash  abstracted  from  the  soil,  will  prob- 
ably be  given  to  the  farmer  for  a  fertilizer,  on  condition  of  merely  carting 
it  away. 

The  Professor  contends  that  thorough  culture  is  essential  to  success. 
It  wbuld  be  necessary  to  experiment  fully  and  accurately  to  determine 
which  variety  of  the  beet  is  best  suited  to  the  soil  and  climate.  The 
soil  must  be  finely  pulverized  and  free  from  stones.  The  tendency  to 
too  great  a  production  of  leaf  should  be  restrained,  as  this  diminishes 
the  percentage  of  sugar.  A  good  root  will  sink  in  water.  The  grow- 
ing roots  should  be  so  earthed  up  that  their  color  will  not  be  distin- 
guishable, for  the  reason  that  when  raised  above  the  soil  there  is  great 
resistance  to  the  formation  of  the  tap  root ;  the  plant  will  not  develop 
itself  regularly,  and  the  result  is  a  root  forked  and  contracted  and  poor 
in  sugar.  The  top  layer  of  an  exposed  root  will  yield  only  5  per  cent, 
of  sugar,  the  next  layer  6  J,  and  so  on  to  16  or  18  per  cent,  in  a  beet  yield- 
ingbut  10  percent. 

He  holds  that  a  mixed  soil,  not  too  easily  dried,  is  best  for  the  beet 
The  alkaline  matter  should  not  be  in  large  proportion  for  sugar,  but  for 
spirit  manufacture  this  circumstance  is  not  so  important.  Deep  plow- 
ing is  a  requisite  to  success,  and  even  double  plowing  is  desirable. 
Seed  should  be  sown  by  the  middle  of  April.  A  fair  average  yield 
would  be  twenty  tons  of  beets  and  fifteen  tons  of  leaves.  He  stated  that 
these  twenty  tons  of  beets  would  remove  from  an  acre  of  land  one  hun- 
dred and  eighty  pounds  of  potash,  fifty  pounds  of  phosphoric  acid* 
thirty-two  pounds  of  magnesia,  eighteen  pounds  of  sulphuric  acid,  and 
sixty-seven  pounds  of  nitrogen.  Thirty-five  bushels  of  wheat,  weighing 
sixty-two  pounds  each,  would  take  from  an  acre  of  land  only  twelve 
pounds  of  potash  and  eighteen  pounds  of  phosphoric  acid,  or  but  thirty 
pounds  of  solid  earthy  matter;  and  that,  while  twenty  tons  of  beets  take 
away  three  hundred  and  forty-seven  pounds  of  solid  matter  and  nitro- 
gen, their  leaves  extract  nearly  five  hundred  pounds  more.  Of  these, 
potash  and  phosphoric  acid  are  the  most  valuable  ingredients  of  the  soil, 
and  their  waste  should  be  supplied  by  manuring  with  the  refuse  matter 
of  the  sugar  manufacture.  The  waste  liquor  of  distillation  alone  con- 
tains three-fourths  of  the  abstracted  potash.  The  manure  of  animals 
fed  upon  the  pulp  and  the  leaves  would  nearly  embody  the  remaining 
fourth. 

Of  beets  sown  on  the  grounds  of  the  agricultural  college,  the  manure 
having  been  applied  for  four  years,  the  following  percentages  of  sugar 
were  found  in  harvestings  at  different  periods,  viz :  August  10, 8.70  per 
cent.;  August  24, 9.20;  September  7,  9.77;  September  21,10.48;  Octo- 
ber 5, 12.  It  was  said  that  another  fortnight's  growth  would  have  raised 
the  percentage  to  13  or  14.  The  formation  of  sugar  may  be  tested  by 
the  growth  of  the  leaves,  undue  vigor  in  the  latter  meaning  loss  in  the 
former.  An  easy  test  is  to  take  up  a  few  roots  and  rasp  them  with  a 
bread  grater,  and  find  tb#  specific  gravity  of  the  juice.    If  the  bulb 
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marked  7  floats  in  it,  it  is  good ;  if  not,  it  is  poor.    A  good  root  gener- 
ally turns  to  a  pink  color  when  cut  with  a  knife  and  exposed  to  the 
air;  a  poor  root  blackens.    The  pulp  is  an  excellent  fodder  for  dairy- 
cows,  if  mixed  with  other  food.    A  ton  of  pulp  is  equal  to  one  and  a  half 
tons  of  beets.   It  is  important  to  the  success  of  the  culture  that  the  chemi- 
cal constituents  drawn  from  the  soil  be  returned  in  the  form  of  manure. 
Mr.  Gaird,  in  the  London  Times,  gives  an  account  of  the  successful 
experiment  in  beet  sugar  manufacture  by  Mr.  Duncan,  at  Lavenham. 
The  year  1870  was  the  third  year  of  the  Lavenham  factory  and  of  the 
successful  growth  of  the  sugar-beet  in  England  on  any  considerable 
scale.    It  is  now  converting  four  hundred  tons  of  roots  per  week  into 
crystallized  sugar.    The  chemical  analyses  of  the  roots  in  the  previous 
years  were  satisfactory,  but  the  chemical  and  mechanical  processes  for 
extracting  the  sugar  were  defective.    Perseverance  and  intelligence 
have  finally  triumphed  over  difficulties,  and  the  sugar  industry  is  now 
successfully  inaugurated  in  England.    Mr.  Duncan  is  satisfied  that  Suf- 
folk County  is  as  well  adapted  to  the  beet  culture  as  Northern  France. 
The  total  value  of  the  sirup  produced  in  1869  was  £960.    Expendi- 
tures of  all  kinds,  including  excise  duties,  amounted  to  £660,  leaving  a 
profit  of  £300,  besides  the  pulp  and  the  refuse  products  of  manufacture. 
In  1870  the  roots  improved  in  their  percentage  of  sugar ;  but,  on  the 
other  hand,  sugar  is  very  cheap.    The  return  of  the  pulp  and  refuse 
products  to  the  soil  prevents  its  impoverishment.    The  establishment 
gives  employment  to  the  entire  surplus  labor  of  the  parish,  at  good 
wages,  during  the  slack  season.    Capital  is  profitably  employed,  trade 
is  stimulated,  and  the  supply  of  sugar  augmented. 

Mr.  Campbell,  of  Buscot  Park,  Berkshire,  is  conducting  a  similar  ex- 
perimental beet  culture,  to  be  devoted  to  the  manufacture  of  sugar,  or 
to  the  distillation  of  spirit,  as  may  be  most  profitable.  His  crop  has 
realized  all  his  expectations,  showing  that  Berkshire,  as  well  as  Suffolk 
County,  is  well  adapted  to  the  beet  culture.  The  sugar-beet,  even  used 
solely  as  stock  feed,  is  superior  to  the  mangold,  a  ton  of  the  former 
being  equal  to  a  ton  and  a  half  of  the  latter,  according  to  Dr.  Voelcker^s 
analysis. 

Independent,  then,  of  the  sugar  and  spirit  manufacture,  the  sugar- 
beet  promises  an  extensive  introduction  into  English  agriculture.  There 
are  now  about  200,000  acres  of  mangolds  grown  in  the  counties  between 
the  Marsh  and  the  English  Channel.  One-fourth  of  this  area  devoted 
to  sugar-beet  will  secure  60,000  tons  of  sugar  per  annum,  about  one- 
tenth  of  the  present  sugar  consumption  of  the  United  Kingdom. 


GRASSES  OF  THE  PLAINS  AND  EASTERN  SLOPE 

OF  THE  ROCKY  MOUNTAINS. 

The  region  of  country  lying  west  of  the  Missouri  River,  between  the 
parallels  of  35°  and  45°  north  latitude,  and  known  as  the  high  plain  re- 
gion of  the  United  States,  extends  to  and  embraces  the  eastern  water 
shed  of  the  Rocky  Mountains  between  those  parallels,  including  the 
States  and  Territories  of  Nebraska,  Kansas,  Colorado,  New  Mexico,  and 
the  Indian  Territory.  In  consequence  of  the  rapid  settlement  of  this 
extensive  trtfet,  occasioned  by  the  facilities  which  the  several  new  rail- 
road lines  afford  the  emigrant  for  reaching  this  heretofore  almost  inac- 
cessible domain  with  supplies  and  implements  of  husbandry,  it  has  ))e- 
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come  important  to  tlio  settler  that  a  scientific  account  of  that  portion 
of  the  indigenous  flora  of  the  region  which  is  to  furnish  the  food  for  his 
domestic  animals,  for  a  few  years  at  least,  should  bo  given.  It  is  pro- 
posed to  exhibit  the  general  character  of  its  gramineous  flora  as  now  ex- 
isting, and  to  suggest  varieties  most  likely  to  prove  profitable  in  culti- 
vation. 

The  following  is  a  catalogue  of  the  species  embraced  in  the  territory 
under  consideration,  with  the  range  to  the  eastward  of  those  which  ex- 
tend across  the  Missouri  Kiver : 

Leersia  Virginica,  WiUd.    Not  a  prairie  species.    East  to  the  Atlantic. 

Leersia  orysoides,  Swartz.  A  wet  ground  or  bog  plant ;  worthless.  East  to  the  At- 
lantic. 

Leersia  lenticularis,  Micbx.    Low  rich  soils ;  worthless.    Southeastward  to  Virginia. 

Zizania  aquatica,  Lin.    The  wild  rice  of  the  northwest.    Northeastward. 

Alopecurus  pratensis,  Lin.    Variety  from  Europe.    In  pastures  eastward. 

Alopecurus  geniculate,  Michx.    Ponds — wet  and  dry  places.    Eastward. 

Phlcum  Alpinum,  Lin.    Mountain  stations.    High  mountains  in  New  England 

Vilfa  aspera,  Beany.    Arid  soils.    Southeastward. 

Vilfa  vaainailora,  Torr.    Various  localities  ;  worthless.    Southeastward. 

Vilfa  trtcholepis,  Torr.    Mountains. 

Vilfa  depauperate  Torr.    Plains. 

Vilfa  cuspidata,  Torr.    Plains. 

Sporobolus  asperyblius^feeB.    Mountain  valleys. 

Sporobolus  ramulosus,  H.  B.  K.    Mountain  valleys. 

Sporobolus  aroides,  Torr.    Mountain  valleys. 

Sporobolus  cryptandrus,  Gray.    Plains.    East  to  Atlantic. 

Sporobolus  heterolepif,  Gray.    Plains.    East  to  Connecticut. 

Agrostis  variant.  Trin.    High  mountains. 

Agrostis  rupestns,  All.    High  mountains. 

Agrostis  scabra,  Willd.    Mountains  and  plains.    East  to  Atlantic. 

Vaseya  comata,  Thurb.    Mountains. 

Cinna  arundinacea,  L.    East  to  New  England. 

Muhlenbergia  pungens,  Thurb.    Plains. 

Muhlenbergia  gracillima,  Torr.    Plains. 

Muhlenbergia  gracilis,  Trin.    Plains. 

Muhlenbergia  Mexicana,  Trin.  Mountains  and  streams;  on  the  plains.  East  to  the 
Atlantic 

Muhlenbergia  sylvatka,  Torr,  &  Gray.  Mountains  and  streams  to  the  plains.  East  to 
the  Atlantic. 

Erioooma  cuspidata,  Nutt.    Sandy  plains. 

Calamagro8ti$  Canadensis.  Beau  v.    Swamps  and  wet  lands.    Northeastward. 

Calamagrostis  eylvatioa,  D.  C.    Mountains. 

Calamagrostis  stricta,  Trin.    Mountains. 

Calamagrostis  gigantea,  Nutt.    Plains. 

Calamagrostis  longifolia,  Hook.    Plains.    Northeast  to  Michigan. 

Oryzopsis  micrantha,  Thurb.    Mountains. 

Oryzopsis  Canadensis,  Torr.    Mountains.    Northeast  to  New  England. 

Oryzopsis  asperi  folia,  Michx.    Mountains.    Northeast  to  New  England. 

Stipa  viridula,  Trin.    Mountains  and  plains. 

Stipa  spartea,  Trin.    Plains.    East  to  Hlinois  and  Michigan. 

SHpa  capillata,  Lin. 

Aristida  purpurea,  Nutt.    Mountains  and  plains. 

Aristida  dichotoma,  Michx.    Plains.    East  to  the  Atlantic 

Aristida  gracilis.  Ell.    Plains.    East  to  the  Atlantic. 

Aristida  oligantha,  Michx.    Plains.    Southeastward. 

Aristida  purpurascens,  Poir.    Plains  and  mountains.    Eastward  to  the  Atlantic 
irtina  cynosuroides,  Willd.    Plains — wet  lands.    East  to  the  Atlantic. 
\rtina  gracilis,  Trin.    Plains. 
iteloua  oligostachya,  Torr.    Mountains  and  plaius.    Most  valuable  of  the  "  grama 


Bouteloua  curtipendula,  Gray.    Mountains  and  plains.    East  to  New  York. 
Bouteloua  hirsuta,  Lagasca.    Plains.    East  to  Illinois. 
Bouteloua  eriqpoda,  Torr.    Mountains,  &c,  of  New  Mexico.    The  small  "grama  grass." 
Qymrtopogon  racemosas.  Beauv.    Indian  Territory.    Southeastward  to  the  Atlantic 
JPappophorum  borealc,  Ledeb.    Plains.    New  Mexico. 
Leptockhafascicularis,  Gray.    Plains.    East  to  Illinois.    On  the  Atlantic. 
Leptochloa  mucronata,  Kunth.    Plains.    Indian  Territory.    East  to  Illinois  and  Vir- 
ginia. 
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Trumspis  mutica,  Torr.    Now  Mexico. 

Tricuspis  pulchella,  Torr.    Mountains. 

Tricuspis  purpurea,  Gray.    Plains.    East  to  tho  Atlantic. 

Graphephorum  fiexuosum,  Thurb.    Plains. 

DiairTicna  Americana,  Beauv.    Timber  belts — plains.    East  to  Ohio. 

Kceleria  cristata.  Pers.    Mountains  and  plains.    East  to  the  Atlantic. 

EaUmia  Pcnnsytvanica,  Gray.    Mountains.    East  to  the  Atlantic. 

Eatonia  obi  us  at  a,  Gray.    Mountains.    East  to  Pennsylvania. 

Glyceria  aquatica,  Smith.    Mountains.    Northeastward. 

Glyceria pauciflorOjTorr.    High  mountains. 

Glyceria  airoides,  Thurb.    Mountain  valleys. 

Glyceria  nervata,  Trin.    Wet  soils  and  swamps.    East  to  the  Atlantic. 

Brizopyrum  spicatum,  Beauv.    Plains.    East  to  the  Atlantic. 

Poa  annua,  Liu.    Plains  and  mountains.    East  to  the  Atlantic. 

Poa  Alpina,  Lin.    High  mountains.    Northeastward  to  the  Atlantic. 

Poa  memoralis.  Lin.    Mountains. 

Poa  Andina,  Nutt.    Mountains. 

Poa  ardica,  R.  Br.    Mountains. 

Poa  serotina,  Ehrh.    Mountains.    Northeastward. 

Poa  crocaia,  Michx.    Mountains. 

Poa  pratcnsis,  Lin.    Mountains.    Tho  European  variety.    Eastward  to  tho  Atlantic 

Eragrostis  Purshii,  Schrad.    Plains.    Southeast  to  Virginia. 

Eragrostis  tenuis,  Gray.    Plains.    East  to  Illinois. 

Eragrostis  oxylepis,  Torr.    Plains. 

Eragrostis  reptans,  Nees.    Wet  places.    East  to  the  Atlantic. 

Eragrostis  megastadiya,  Link.    Plains,  &c.    East  to  the  Atlantic. 

Eragrostis  pectinacca,  Gray.    Plains,  <fcc.    East  to  Massachusetts. 

Eragrostis  capillaris,  Nees.    Plains.    Southeastward. 

Fcstuca  ovina,  Lin.    Mountains  and  plains.    Northeastward  to  New  England. 

Festuca  pauciflora,  Tlmrb.    Mountains. 

Festuca  rubra,  Lin.    Mountains  and  plains. 

Festuca  scabrella,  Torr.    Mountains. 

Frstuca  tmetta,  Willd.    Mountains  and  plains.    Eastward  to  the  Atlantic. 

Festuca  macrostachya,  Torr.    Mountains,  &c.    New  Mexico. 

Festuca  nutans,  Willd.    Timber  belts.    Eastward  to  the  Atlantic. 

Bromus  Kalmii,  Gray.    Mountains  and  plains.    Northeastward. 

Bromus  dl'tatus,  Lin.    Mountains  and  plains.    Eastward  to  the  Atlantic. 

Ceratochloa  grandiflora,  Hook.    Mountains. 

Ses&eria  dactyloides,  Nutt. 

Uniola  stricta,  Torr. 

Uniola  latifolia,  Michx.    Timber  belts.    East  to  Pennsylvania. 

Phragmites  communis,  Trin.    Ponds,  &c.    East  to  the  Atlantic. 

Zepturus  paniculatus,  Nutt.    Plains.    East  to  Illinois. 

Buchloe  dactyloides,  Engelm.    Plains.    The  buffalo  grass  of  the  region. 

Monroa  squarrosa,  Ton*.    Plains. 

IriHcum  repcns,  Lin.    Plains  and  mountains.    Naturalized  eastward. 

TriUcum  caninum,  Lin.    Plains  and  mountains.    Naturalized  eastward. 

TriUcum  cegilopoides,  Turcz.    Mountains  and  plains. 

Hordeumjubalum,  Ait.    Plains  and  mountains.    East  to  tho  Atlantic, 

Eordeum  pusillum,  Nutt.    Plains.    East  to  Ohio. 

Mlymus  Canadensis,  Lin.    Plains  and  mountains.    East  to  the  Atlantic. 

Elymus  Virginicus,  Liu.    Plains  and  mountains.    East  to  the  Atlantic. 

Mlymus  SiMricus,  Lin.    Mountains  and  plains.    Northeast  to  Minnesota. 

Elymus  striatus,  Willd.    Timber  belts.    East  to  tho  Atlantic. 

Elymus  condensatus,  Presl.    Mountains. 

Mlymus  triticoides,  Nutt.    Mountains. 

Sitanion  elymoides,  Raf.    Mountains. 

Gymnostichum  hystrix,  Schreb.    Timber  belts.    East  to  the  Atlantic. 

thmthonia  sericca,  Nutt.    Mountains.    East  to  Massachusetts. 

Danthonia  spicata,  Beauv.    Timber  belts.    East  to  the  Atlantic. 

Avena  striata,  Michx.    Mountains.    East  to  New  England. 

Aira  caspitosa,  Lin.    Mountains.    Northeastward. 

Eierochloa  borealis,  Roem.  &  Schult.    Mountains.    Northeast  to  the  Atlantic. 

Phalaris  arundinacea,  Lin.    Wet  localities.    Northeastward. 

Paspalum  setaccum,  Michx.    Plains.    East  to  the  Atlantic. 

Beckmamtia  erutaformis,  Host.    Mountain  ponds. 

Chloris  vertieillata.  Nutt.    Plains  south. 

Chloris  alba,  Presl.    Plains. 

Paniatm  clandtsiinnm,  Lin.    Timber  belts.    East  to  the  Atlantic. 

Panicwn  capillare,  Lin.    Various  localities.    The  whole  country. 
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Fanicum  crus-gaM,  Lin.    Various  localities.    The  whole  country. 

Panicum  depauperatum,  Muhl.    Plains.    East  to  the  Atlantic. 

Panicum  dicliotomun^  Lin.    Mountains  and  plains.    East  to  the  Atlantic. 

Panicum  filiforme,  Lin.    Plains.    East  to  the  Atlantic. 

Panicum  latifolium,  Lin.    Timber  belts  and  mountains.    East  to  the  Atlantic. 

Panicum  obtumm,  H.  B.  K.    Plains. 

Panicum  pauciflorum,  Ell.    Mountains  and  plains.    East  to  the  Atlantic. 

Panicum  sanguinale,  Lin.    Naturalized.    Whole  country. 

Panicum  virgatum,  Lin.    Plains  and  mountains.    East  to  the  Atlantic. 

Panicum  xanthophysum,  Lin.    Plains  northward.    Northeastward. 

Setaria  glaum,  Beauv.    Introduced.    Widely  spread  in  the  Eastern  States ;  introduced. 

Seiaria  viridis,  Beauv.    Introduced.    East  to  the  Atlantic ;  introduced. 

Cenchrus  tribuloides,  Lin.  Sandy  plains.    East  to  the  Atlantic. 

Trimacum  dactyloides,  Lin.    Plains,  moist  situations.    Southeastward  tothe  Atlantic. 

Andropogon  furcatus,  Muhl.    Plains  and  mountains.    East  to  the  Atlantic. 

Andropogon  scoparius,  Michx.    Plains  and  mountains.    East  to  the  Atlantic. 

Andropogon  argenteus,  EU.    Plains.    Type  on  the  Atlantic  southeastward. 

Andropogon  glaucus,  Torr.    Plains. 

Sorghum  nutans,  Gray.    Plains  and  mountains.    East  to  the  Atlantic. 

Of  the  fifty-seven  genera  and  one  hundred  and  forty-three  species  in 
the  foregoing  catalogue,  ninety-one  extend  across  the  Missouri  Kiver, 
leaving  fifty -two  species  belonging  to  the  plain  and  mountain  region 
proper.  A  few  strictly  plains  grasses  cross  the  Missouri  River,  as  JLep- 
turuspaniculatuSjMymus  SibiricuSj  Galamagrostis  longifolia,  jStipaapartea, 
Bouteloua  hirsute,  Triticum  caninum,  and  Triticum  rep&is.  The  remain- 
ing eighty-tour  species  could  not  be  considered  as  belonging  more  to 
this  region  than  to  the  States  east.  The  relative  value  of  these  various 
species  as  forage  grasses  differs  very  widely,  a  few  of  them  being  en- 
tirely worthless,  and  many  of  them  almost  valueless  as  compared  with 
others.  The  largest  number  of  the  species  could  be  dispensed  with 
without  manifest  disadvantage  to  the  grazing  interests  of  the  country. 
The  relative  value  of  the  twelve  most  important  species  is  exhibited  in 
the  following  table  of  per  centum  estimates,  one  hundred  representing 
the  aggregate  value  of  the  twelve : 


Species. 


Andropogon  furcatus  . . 
Andropogon  scoparius  . 

Sorghum  nutans 

Sporobolus  heterolepis . 
Buchloe dactyloides  ... 
Bouteloua  oligostachya 
Spartina  cynosuroides  . 

Festucaovina 

Festuca  macrostachya  . 

Bromus  Kalmii 

Poa  serotina 

Stipa  viridula 


These  estimates  can  only  bo  approximate,  of  course,  but  they  are 
believed  to  be  so  nearly  correct  that,  as  a  comparative  exhibit  of  the 
relative  value  of  the  species  now  comprising  the  great  forage  resources 
of  the  country,  their  importance  Will  not  be  overlooked.  The  flesh  and 
fat  producing  qualities  of  these  several  species  have  not  yet  been  suf- 
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ficiently  tested  to  warrant  comparative  estimates  of  their  relative  values 
in  this  respect. 

Andropogon  furcatus,  Andropogon  scoparius,  and  Sorghum  nutans,  by 
their  abundance  in  all  the  eastern  portions  of  the  district,  are  the  lead- 
ing species,  and  at  present  comprise  at  least  three-fourths  of  the  grazing 
resources  of  that  portion  of  the  country.  Next  in  importance  follows 
Sporobolus  Jieterolepis.  This  species  is  peculiarly  palatable  to  cattle,  and 
they  are  seen  roving  over  rich  pasture  of  other  species  in  search  of  it. 
This  is  also  said  to  be  the  winter  forage  species  of  Kansas,  where  it 
abounds,  affording  the  rich  winter  pasturage  of  the  farmers  and  herders 
of  that  State.  It  flourishes  chiefly  on  the  moister  portions  of  the  plains, 
and  many  local  areas  are  almost  exclusively  occupied  by  it. 

In  the  following  description  of  species,  descriptive  terms  only  that 
may  be  readily  understood  by  all  will  be  used,  and  from  which  it  is  be- 
lieved the  identification  will  not  be  difficult  to  those  who  do  not  under- 
stand botanical  terms: 

Andropogon  furcatus,  ,Muhl. — This  species,  the  most  abundant  over 
large  areas,  is  distinguished  only  by  its  spikes  of  flowers  and  fruit  from 
its  near  relatives,  Andropogon  scoparius  and  Sorghum  nutans,  with  which 
it  often  grows.  It  grows  nearly  twice  as  tall  as  A.  scoparius,  with  spikes 
of  flowers  longer,  and  rigid,  and  two  to  five  together,  terminal,  and  on 
short  branches  from  the  axils  of  the  upper  leaves.  The  spikes  are  purplish 
generally,  but  often  entirely  destitute  of  color.  It  does  not  fruit  every 
year  nor  in  all  situations.  A  very  favorable  season  of  moisture  is  re- 
quired to  cause  it  to  fruit  abundantly.  It  is  one  of  the  principal  hay 
grasses  of  the  country,  and  is  abundantly  cut  and  cured  for  winter  use. 

Andropogon  scoparius,  Michx. — A  much  smaller  plant  than  the  fore- 
going, and  much  less  abundant,  yet  apparently  quite  as  valuable  as  feed 
for  stock.  It  is  known  by  its  numerous  slender  branches  from  the  axils 
of  all  its  upper  leaves,  having  its  spikes  of  flowers  single  and  scattered 
along  the  branches,  very  slender  and  thinly  silky,,  hairy,  and  often  pur- 
plish as  the  preceding  species,  and  frequently  growing  with  it,  and  diffi- 
cult to  distinguish  from  it  when  not  in  fruit.  This  is  also  one  of  the  hay 
grasses,  and  is  esteemed  of  equal  value  with  the  foregoing  for  winter 
feed.  It  is  singular  that  these  two  most  valuable  western  grasses  should 
have  been  considered  "remarkably  worthless  grasses"  by  the  learned 
Dr.  Darlington,  less  than  twenty  years  ago. 

Sorghum  nutans,  Gray. — This  noble  prairie  grass  is  at  once  known  when 
in  flower  by  its  single  terminal  panicle  of  sorghum-like  spikelets,  droop- 
ing in  mature  fruit,  shining,  with  brownish  or  russet  hairs.  This  plant 
has  often  a  peculiar  glaucous  hue,  forming  a  striking  contrast  when 
growing  with  the  form  destitute  of  the  glaucous  bloom.  In  many  lo- 
calities it  is  scarcely  less  abundant  than  Andropogon  f  meatus,  and  con- 
stitutes a  large  portion  of  the  prairie  hay.  Like  the  two  previously 
described,  it  fruits  only  in  favorable  seasons,  and  the  growth  of  foliage 
is  also  much  diminished  by  dry  summers.  The  hay  from  these  three 
species  is  considered  best  when  cut  just  before  killing  frosts,  in  early 
autumn. 

Sporobolus  Jieterolepis,  Gray. — This  species  may  be  identified  from  its 
long,  slender  leaves,  growing  abundantly  from  the  base  of  the  plant, 
gracefully  curling,  and  frequently  resting  their  tips  on  the  ground ;  from 
its  tendency  to  grow  branches  or  stools,  and,  when  in  fruit,  from  its  small 
panicle  of  sharp-pointed  spikelets  and  its  round  seeds.  These,  when 
bruised,  emit  a  strong,  heavy  odor,  which  has  been  compared  to  that  of 
Eragrokis  megastachya  when  crushed  in  the  hands ;  but  to  most  olfacto- 
ries it  is  much  less  offensive,  and  to  some  not  at  all  disagreeable.    It 
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attains  to  the  average  height  of  about  two  and  one-half  feet  in  fruit,  but 
in  dry  seasons  large  tracts  almost  exclusively  composed  of  this  species 
are  without  a  single  fruiting  plant.  It  is  sometimes  cut  for  hay,  iu  the 
absence  of  the  more  productive  species,  and  makes  an  article  of  first 
quality. 

Buohloe  dactyloidcs,  Engelmann. — This  is  the  noted  buffalo  grass  of  the 
region,  and  may  be  recognized  at  once,  and  be  distinguished  from  all 
other  species,  by  its  low,  dense,  tufted  growth ;  also  by  its  stolons,  from 
which  it  spreads  rapidly.  It  never  attains  to  the  height  of  over  two  or 
three  inches,  except  with  its  male  flower  stalks,  which  sometimes  reach 
two  or  three  inches  above  the  leaf  growth.  These  have  at  their  summit 
a  few  flat  spikes  of  male  flowers  only.  The  female  flowers  are  clustered 
down  close  to  the  earth,  and  nearly  covered  with  the  tufted  leaves.  Male 
and  female  flowers  are  borne  by  the  same  plants,  not  by  different  plants, 
as  was  at  one  time  believed.  It  grows  most  abundantly  in  the  central 
region  of  the  plains,  and  affords  nutritious  but  rather  scanty  gracing 
for  domestic  animals  5  yet  its  value  as  a  winter  forage  plant  is  not  to  be 
overlooked,  as  its  stolons  remain  green  during  the  winter  months,  and, 
combined  with  the  dead  leaves,  afford  to  closely-grazing  animals  a  rea- 
sonably good  living.  In  Southern  Kansas  the  plant  reaches  its  eastern 
limits,  about  one  hundred  miles  west  of  Fort  Scott.  There  it  first  ap- 
pears in  small  distinctly  outlined  patches  a  few  feet  in  diameter,  and  in 
narrow  strips  or  lines  at  the  base  of  low  elevations  on  the  large  prairies. 
We  were  puzzled  to  understand  how  this  humble  grass  was  holding  its 
place  here  in  the  midst  of  strong,  tall,  growing  competitors,  Andropogon 
and  Sorghum  surrounding  it  closely,  but  not  venturing  on  an  inch  of  its 
territory ;  but  we  soon  succeeded  in  discovering  that  the  phenomenon 
resulted  from  local  soil  conditions.  At  the  depth  of  half  an  inch  below 
the  surface  of  these  areas,  the  soil,  for  an  inch  or  more  downward,  is 
closely  compacted  and  hardened,  so  as  to  prevent  the  roots  of  plants 
from  penetrating  through  it.  Tnese  areas,  being  thus  unfitted  for  the 
growth  of  deep-rooting  plants,  had  become  open  for  settlement  by  this 
humble  species,  which  requires  only  a  shallow  soil  to  sustain  it.  This 
hardened  condition  of  soil  at  the  base  of  these  low  elevations  is  evi- 
dently from  the  agency  of  alkali,  or  some  related  mineral  substance  fil- 
tering through  the  soil  and  cropping  out  at  these  places.  Xot  having 
tested  the  conditions  under  which  the  plant  exists  in  the  heart  of  the 
plains,  the  center  of  its  home,  we  are  unable  to  say  whether  similar 
phenomena  attend  it  there;  but  that  an  alkaline  saturated  or  tinctured 
soil  is  essential  to  its  growth  has  been  disproved  by  the  cultivation  of 
the  plant  east  of  the  Mississippi,  where  it  flourishes  finely,  but  is  unable 
to  compete  with  its  intruding  neighbors,  and  is  soon  overrun  and  de- 
stroyed. As  an  instance  showing  its  tenacity  of  life,  we  record  the  fact 
of  its  having  withstood  the  treading  of  the  animals  in  a  former's  feed-lot 
where  every  other  green  thing  had  been  destroyed.  Whether  it  can  be 
turned  to  any  profitable  account  in  the  agriculture  of  the  country  re- 
mains for  future  experiment  to  determine. 

Monroa  squamosa,  Torr. — This  comparatively  worthless  species  some- 
what resembles  the  buffalo  grass  in  habit  and  mode  of  growth,  and 
might  be  taken  for  it  by  those  unacquainted  with  the  latter  species,  the 
fascicled  and  tufted  leaves  of  its  prostrate  branches  resembling  the 
stolons  of  Buchloe.  The  plant  is  an  annual,  with  rigid  and  rather  large 
foliage,  and  bears  its  fruit  almost  entirely  concealed  in  the  sheaths  of 
its  numerous  leaves.  It  is  rather  common  ixf.  the  mountain  district  and 
on  the  Upper  Missouri,  but  does  not  abound  on  the  richer  soils  east- 
ward. 
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Bouteloua  oligostachya,  Ton.— This  is  one  of  the  principal  u  grama 
grasses"  of  the  plains  anil  mountains,  but  this  common  name  by  no 
means  applies  to  this  species  or  to  the  several  species  of  the  genus 
exclusively,  but  is  given  by  the  mountain  men  to  several  other  species 
of  different  genera.  It  is  a  most  valuable  species  for  grazing  purposes, 
but  grows  too  thinly  and  too  short  to  be  cut  for  hay.  It  abounds  chiefly 
in  the  mountain  regions  and  the  adjacent  plain  districts,  and  may  be 
readily  distinguished  from  species  of  other  genera  by  its  peculiar  spike- 
lets  of  flowers  all  arranged  on  one  side  of  the  rachis,  and  pointing  in 
one  direction.  It  supports  on  its  stalks  from  one  to  three  or  four  and 
sometimes  five  of  these  spikes,  which  are  purplish  or  of  an  indigo-blue 
tinge.  Its  general  height  is  about  twelve  inches,  but  in  sterile  locations 
much  less.  The  leaves  and  stems  are  smooth,  having  no  hairs.  It  is 
perennial.  Much  of  the  beef  of  the  Southwest  is  claimed  to  be  the 
product  of  this  grass. 

Bouteloua  hirsute,  Lagasca. — This  much  less  valuable  species  so  much 
resembles  the  foregoing  that  some  care  and  close  observation  are  neces- 
sary to  discriminate  between  them.  The  spikes  of  flowers  are  shorter 
and  more  curved  when  mature,  and  present  a  bristly  appearance  from 
the  numerous  rigid  hairs  that  grow  from  the  conspicuous  dark  glands  of 
the  glomes.  The  leaves  and  stalks  are  also  hairy.  It  generally  grows 
shorter,  and  prefers  more  sterile  situations,  where  sand  and  gravel 
abound.  It  is  not  a  perfect  perennial,  but  appears  to  be  a  biennial  or 
something  like  a  winter  annual.    It  is  not  esteemed  as  a  forage  plant. 

Bouteloua  curtipendula.  Gray. — This  beautiful  species  is  at  once  dis- 
tinguished from  the  others  by  its  long,  slender  raceme  of  numerous 
(twenty  to  fifty,  or  more)  spikes.  These  are  small,  horizontally  bent  or 
reflexed,  and  sometimes,  but  not  always,  purplish.  It  grows  two  to  three 
feet  high,  is  perennial,  but  the  foliage  is  scanty,  and  as  a  forage  plant  it 
is  not  highly  valued.  It  abounds  in  many  localities  on  the  plains  and 
mountains. 

Spartina  cynomroUteS)  "VVilld. — The  fresh-water  cord-grass  of  the  whole 
country  abounds  also  in  suitable  situations  there,  and,  as  in  the  States 
east  of  the  Missouri,  is  frequently  cut  for  hay,  but  it  makes  only  a  mis- 
erable substitute  for  that  article.  No  animal  will  eat  it  until  driven  by 
a  degree  of  hunger  approaching  starvation.  It  is  to  be  regretted  that 
this  abominable  fare  is  still  provided  for  the  faithful  beasts  that  con- 
tribute so  much  to  the  wealth  and  happiness  of  man.  The  western 
cities  and  towns  continue  to  store  it  largely  for  feed  for  horses,  simply 
for  the  reason  that  it  may  bo  easily  obtained,  or  is  cheap,  to  the  exclu- 
sion of  the  nutritious  and  savory  Andropogon,  Sorghum,  and  Sporo- 
bolus,  which  merciless,  mercenary  practice  cannot  be  too  strongly  con- 
demned. 

Festuca  ovina^  Lin. — In  the  mountain  regions  and  adjacent  plains  this 
species  is  plentiful,  and  contributes  largely  to  the  general  forage  crop 
of  the  country.  It  is  esteemed  a  nutritious  grass,  notwithstanding 
the  hard,  wire-like  appearance  of  its  leaves  and  culms.  The  species  is 
variable,  and  includes  very  different  forms,  arising  in  part  from  the  con- 
ditions of  locations.  It  attains  to  the  height  of  about  two  feet  at  favor- 
able stations,  and  grows  chiefly  in  bunches  or  stools,  with  erect, 
straight,  stiff  culms,  long,  narrow  leaves  of  pale-green  color,  and  has 
numerous  flat  spikes  of  flowers  in  a  small  panicle,  often  purplish.  The 
several  varieties  or  forms  of  this  "  sheep's  fescue"  grass  possess  very 
different  constitutional  qualities  as  to  naturalization  tendencies,  some 
forms  being  so  sensitive  to  changed  conditions  that  they  cannot  be 
made  to  survive  artificial  treatment. 
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Festuca  macrostaehya,  Nutt. — A  valuable  animal  species  in  the  moun- 
tains of  New  Mexico,  of  very  variable  forms.  It  is  one  of  the  u  grama 
grasses"  of  that  region,  from  six  to  eighteen  inches  high,  with  a  loose, 
lax  panicle  of  small  spikelets,  bristle-poiated. 

Bromus  Kalmii,  Gray. — Chiefly  in  the  mountain  districts.  A  slender, 
tall-growing  grass,  with  a  graceful  panicleof  drooping  or  nodding  spikes 
of  flowers.  These  are  long  and  roundish,  or  flat  when  mature.  Where 
plentiful  it  affords  excellent  pasturage. 

Stipa  viridula,  Trin. — From  four  to  six  feet  high  in  favorable  situa- 
tions, with  a  plentiftd  supply  of  large  flat  leaves.  A  considerable 
amount  of  the  mountain  grazing  comes  from  this  species. 

Poa  serotina,  Ehrh.,  and  the  other  species  enumerated  in  the  cata- 
logue, abound  plentifully  in  the  higher  as  well  as  in  the  low  mountain 
districts,  and  are  all  rich,  nutritious  grasses,  and,  where  abundant,  afford 
valuable  food  for  all  kinds  of  stock. 

Triticum  caninum,  repens,  and  ccgilopoides  contribute  largely  to  the 
pasturage  of  some  districts,  and  are  not  deemed  so  valueless  as  in  the 
East,  and,  with  a  few  other  species  in  particular  localities,  are  the  chief 
reliance  for  grazing  animals  in  these  neighborhoods. 

The  Cyperaece  are  largely  consumed  by  stock,  and  are  even  made  into 
hay  where  abundant.  The  large  family  of  Carex  afford  the  best  species. 
Though  less  nutritious  and  palatable  than  most  of  the  true  gramina- 
ceous plants,  they  are  highly  valued  and  largely  used  in  some  mountain 
districts.  Carex  Gayana,  Desf.,  in  the  mountain  valleys  of  Colorado 
Territory,  affords  the  principal  hay  of  the  country,  but  many  other  spe- 
cies are  used  for  both  hay  and  pasturage.  The  relative  value  of  the 
several  species  depends  more  on  quantity  than  quality,  excluding  a  few 
of  the  coarse  aquatic  kinds  that  are  quite  worthless. 

The  comparatively  few  species  above  described  embrace  the  chief 
grazing  resources  of  the  region  under  consideration,  and  these  resources 
are  conceded  by  every  one  to  be  the  principal  source  of  the  wealth  of 
the  country.  The  early  pioneer,  however,  has  already  learned  how  soon 
the  native  grasses  are  destroyed  by  the  clipping  and  treading  of  domes- 
tic animals,  and  he  sees  with  regret  their  places  immediately  occupied 
by  Erigeron  Canadense,  Lin. ;  Ambrosia  psilostachya.  D.  0. ;  Ambrosia 
artemisiwfolia,  Lin. ;  Iva  ciliata,  Willd. ;  Iva  xanthiijolia,  Nutt. ;  Mono- 
lepis  Nuttalliana,  Moq. ;  Amaranthus  blitum,  Lin. ;  Polygonum  aviculare, 
hm.y  Solatium  rostratum,  Dun.;  Helianthus  lenticularis,  Nutt. ;  H.  rigi- 
du8j  Desf. ;  H.  mollis,  Lam. ;  Dysodia  chrysanthemoides,  Lagasca;  Abuti- 
lon  avicermcCy  Gaertn. ;  Datura  stramonium,  Lin. ;  JErigeron  divaricatum, 
Michx.;  Panicum  capillare,  Lin.;  Panicum  sanguinale,  Lin.;  Panicum 
filiforme,  Lin.;  Eragrostis  megastachya,  Link. ;  Vilfa  vaginceflora,  Torr.; 
and  Aristida  dichotoma,  Michx.;  worthless  weeds  and  grasses,  that  occupy 
the  soil  to  the  exclusion  of  every  profitable  production.  He  sees  that, 
as  settlement  progresses  and  domestic  animals  increase,  the  natural 
pastures  diminish,  and  he  recognizes  the  inevitable  destiny  of  the  grass 
product,  which  is  the  principal  resource  of  his  country,  unless  it  can  be 
supplied  by  cultivated  species,  and  he  naturally  turns  his  attention  and 
directs  his  labors  to  this  task.  The  test  of  experiment  alone  is  to 
demonstrate  the  practicability  of  his  work.  The  settler  finds  the  cli- 
mate peculiar  and  extreme ;  not  uniform  in  its  several  seasons,  yet  pos- 
sessing extreme  general  characteristics,  to  which  he  must  conform  his 
operations  to  be  successful.  Knowing  that  the  greatest  wealth  of  a 
nation  springs  indirectly  from  its  agriculture,  and  that  the  latter  is  com- 
pletely successful  only  when  it  adapts  itself  to  existing  conditions ;  that 
no  conquest  over  nature  pays,  the  cost  of  the  warfare  with  its  spoils, 
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ami  tbat  a  persistent  antagonism  is  not  profitable  to  any  people ;  and 
being  without  a  successful  precedent  under  similar  climatic  and  soil  con- 
ditions in  this  country,  original  experiments  must  form  the  basis  of 
operations.    The  test  of  species  by  sowing  their  seeds  in  plowed  land, 
and  leaving  them  without  further  assistance  to  establish  and  defend 
themselves  against  the  encroachments  of  native  and  naturalized  foreign 
worthless  weeds  and  grasses,  should  be  the  plan  of  experiment ;  for, 
however  well  a  species  might  succeed  with  careful  cultivation,  unless  it 
is  capacitated  to  maintain  its  existence  in  a  strong  contest  with  com- 
petitors, it  cannot  bo  profitable  as  a  cultivated  grass.    From  the  pecu- 
liar character  of  Americau  climate  and  soil,  or  the  very  unequal  powers 
of  our  grasses  for  territorial  conquest,  we  expect  to  find  but  one,  or  at 
most  but  few  species  adapted  to  any  locality  or  situation.    Wo  are  told 
that  twenty-two  species  have  been  counted  on  a  square  foot  in  a  rich 
old  pasture  in  England.    Such  a  result  in  this  country  is  utterly  im- 
possible.   Monopoly  is  the  law  of  our  species,  and  only  local  conditions 
arrest  the  domination  of  the  strong.    It  is  natural  that  we  should  expect 
to  find  in  some  native  species  of  the  plains  or  mountains  the  successful 
plant  or  plants  already  adapted  to  the  peculiar  climatic  conditions  of 
the  country ;  but  we  must  remember  that  soil  conditions  have  also  very 
much  to  do  with  the  growth  of  plants,  and  that  settlement  and  cultiva- 
tion greatly  change  the  conditions  of  the  soils  of  any  country.    With 
these  facts  before  us,  our  experimental  operations  may  be  more  intelli- 
gently pursued.    The  plant  required  is  one  that  will  do  for  the  coarse, 
open,  and  airy  soil  of  the  plains,  which  is  often  dry  for  a  long  time, 
what  Poa prate7tsi8j  Lin.,  has  done  and  is  doing  for  the  States  east  of  the 
Missouri  River  within  the  same  parallels ;  one  that  will  not  only  main- 
tain its  footing,  but  will  extend  its  area,  and  overcome  competitors,  as 
Poa  pratensis  has  done  in  several  of  the  States  east,  and  which  now 
forms  the  best  pasture  lands  in  the  Union,  monopolizing  the  entire  soil 
product  on  thousands  of  acres.    This  species,  however,  being  adapted 
only  to  finely  comminuted  soils,  moist  during  the  period  of  its  growth, 
does  not  succeed  satisfactorily,  though  in  some  localities  on  the  eastern 
confines  of  the  district  it  maintains  a  feeble  existence.    A  strong-grow- 
ing, coarse  perennial,  with  rhizomas,  or  underground  root-stalks,  would 
suggest  itself  as  a  suitable  species  for  trial ;  or  a  perennial  producing 
an  abundance  of  radical  leaves,  and  of  early  growth,  that  would  cover 
the  soil  and  prevent  the  growth  of  annuals.    Of  this  class  we  suggest 
the  following  for  experiment : 

Elymtts  Canadensis  Lin. — A  native  over  a  large  area  of  North  America; 
has  been  cultivated  in  Europe,  but  was  soon  discarded  on  account  of 
its  coarse  character  as  compared  with  the  pasture  and  hay  grasses  of 
that  country. 

Elymus  Virginians,  Lin. — A  hardy  species  of  early  growth,  producing 
an  abundance  of  large,  succulent  leaves  when  young ;  a  widely  distrib- 
uted species  in  America.  Cultivation  greatly  accelerates  its  growth.  It 
is  a  promising  species. 

Elymus  Sibiriew,  Lin. — Native  of  Europe  and  America  in  the  colder 
latitudes ;  would  probably  succeed  well  in  the  northern  districts,  where 
it  is  native. 

Elymus  mollis,  Trin. — Grows  early  and  spreads  rapidly  by  its  running 
root- stalks;  foliage,  when  young?  tender  and  juicy.  It  thrives  well  in 
situations  very  different  from  its  habitats,  (sandy  shores;)  probably 
not  adapted  to  a  dry  soil,  but  well  worthy  of  trial ;  leaves  broad,  rather 
short,  with  a  beautiful  glaucous  hue  and  strong  Tritioum  flavor. 
Sporobolus  heterolepiSj  Gray. — A  most  valuable  native  species ;  should 
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be  tried  in  cultivation  for  hay,  bnt  for  pastures  would  doubtless  soon  be 
trod  out  by  animals.  Fields  of  this  species,  Andropogon  furcatusy  An- 
dropogon  scoparius,  and  Sorghum  nutans,  inclosed  from  stock  and  mowed 
only  after  full  maturity  in  autumn,  would  long  remain  good  natural 
meadows ;  and  this  plan  will  probably  be  adopted  until  the  lands  ad- 
vance so  much  in  value  that  the  hay  product  alone  will  cease  to  be  a 
paying  crop. 

Ceratochloa  grandiflora,  Hook. — This  species  inhabits  the  mountain 
districts. and  has  a  wide  range,  reaching  the  Pacific  in  some  of  its  forms. 
It  is  a  large  species,  growing  three  feet  high,  often  more  in  good  soils; 
not  a  coarse  species  for  its  size.  Generically,  this  species  is  nearly  re- 
lated to  Bromus,  and  much  resembles  Bromus  Kalmii,  but  has  much 
larger  and  broader  spikes,  not  drooping  as  in  that  species.  From  its 
habit  of  growing  a  mass  of  radical  leaves  early  in  its  season,  preventing 
the  growth  of  intruding  annuals,  it  maintains  its  place  in  localities 
where  there  is  strong  native  competition,  and  even  extends  its  areas  by 
means  of  its  seeds.  It  is  inclined  to  fall  in  storms  in  rich  soil  when  in 
fruit.  It  should  probably  be  cut  for  hay  before  the  seed  matures,  unless 
the  practice  should  be  found  to  injure  the  vitality  of  the  root.  This 
species  merits  thorough  trial  in  all  localities. 

In  the  mountain  districts  Poa  nemoralis  and  Poa  serotina  may  prove 
profitable  pasture  grasses ;  both  are  natives  of  the  region,  and  worthy 
of  trial  in  cultivation.  Agrostis  vulgaris.  With.,  is  a  hardy  species, 
tenacious  of  life,  native  of  Europe  and  America;  found  in  wet  lands,  but 
will  thrive  in  dry,  close  soils.  It  may  prove  profitable  in  some  localities 
for  pasturage. 

Of  foreign  species,  perhaps  the  most  promisMg  is  Festuca  pratensis, 
Huds.,  similar  to  Ceratochloa  grandiflora.  This  species  grows  an  abun- 
dance of  radical  leaves,  which  retain  their  vitality  through  the  autumn 
and  into  the  early  winter,  and  in  the  southern  districts  would  probably 
remain  green  through  the  year.  This  is  a  large,  tall-growing  species,  and 
not  a  very  coarse  grass.  It  is  a  native  of  Europe,  and  is  there  esteemed 
as  a  valuable  hay  and  pasture  grass.  It  has  been  introduced  into  this 
country,  and  cultivated  in  some  localities. 

Lolium  perenne,  Lin. — An  Asiatic  and  European  species,  esteemed  as 
a  pasture  grass  in  some  parts  of  the  country,  and  merits  trial.  Phteum 
prateme,  Ian.,  will  of  course  be  tested  thoroughly,  but  it  is  believed  to 
succeed  very  indifferently  throughout  the  whole  extent  of  this  region, 
on  account  of  the  open,  light,  porous  soil  not  affording  its  roots  the  pro- 
tection necessary  to  keep  the  plant  from  perishing  during  the  summer 
droughts. 
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European  countries  felt  the  necessity  of  forest  planting  many  years 
ago,  and  England  and  Scotland  can  boast  their  thousands  of  acres  of 
majestic  pines,  larches,  and  oaks  at  home,  and  their  extensive  groves  of 
mahogany  and  other  precious  woods  abroad.  Germany  has  imported 
thousands  of  dollars'  worth  of  seeds  of  the  valuable  redwood  (Sequoia 
sempervirem)  from  California,  and  the  young  forests  growing  from  them 
are  the  pride  of  that  nation.  It  has  also  established  special  departments 
for  forest  culture,  with  the  schools  necessary  to  educate  the  officers  in 
their  duties  in  cultivating  and  protecting  trees.  France,  Austria,  and 
Russia  adopted  at  an  early  day  the  same  system  for  promoting  forest  cul- 
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tare,  and  the  artificial  forests  of  those  countries  rauk  among  the  most  val- 
uable government  property.  In  this  country  the  tendency  toward  for- 
est planting  is  of  slow  development.  The  planting  of  protect  ing  screens 
and  borders  has  become  more  general  on  prairie  farms,  and  State  aid  in 
the  form  of  premiums  has  given  some  encouragement  to  forestry.  The 
plains  beyond  the  Missouri  are  now  a  promising  theater  of  experiment. 
In  many  parts  of  the  country  forest  planting,  in  the  opinion  of  many 
observers,  is  changing  the  climate  and  capabilities  of  this  region. 
Twenty  years  ago,  before  any  considerable  settlements  were  made,  the 
plains  were  nearly  destitute  of  trees,  and  vegetation  was  parched  and 
scanty ;  but  it  is  now  claimed  that  in  some  localities  where  farms  have 
been  taken  up,  villages  built,  and  trees  planted,  they  are  clothed  with 
verdure,  and  river  beds,  which  were  then  dry,  are  now  covered  with 
constantly  running  water.  A  part  of  the  city  of  Denver  was  built  on 
one  of  these  ancient  river  beds,  where  it  was  supposed  that  water  would 
never  flow  again,  but  there  is  now  a  constantly  running  stream,  so  large 
that  it  has  been  found  necessary  to  bridge  it.  Great  Salt  Lake  is  said 
to  be  seven  feet  higher  than  it  was  ten  years  ago,  and  is  constantly 
n*ing.  , 

In  France  and  Germany  it  has  been  estimated  that  at  least  one-fifth 
of  the  land  should  be  planted  with  forest  trees  in  order  to  maintain  the 
proper  hygrometric  and  electric  equilibrium  for  successful  farming.  In 
some  sections  of  New  York,  where  the  forest  trees  have  been  cut  away, 
wheat  now  often  fails,  from  winter-killing,  although  the  soil  is  not  ex- 
hausted, and  is  abundantly  fertilized  by  the  most  approved  manures. 
If  such  is  the  value  of  trees,  the  subject  of  forest  planting  demands  the 
immediate  attention  of  every  cultivator  of  the  soil,  and  should  stimu- 
late him  to  do  all  he  can  to  advance  this  important  national  industry. 

Mr.  George  Pinney,  writing  from  Sturgeon  Bay,  Wisconsin,  says  that 
there  are  10,000,000  acres  of  land  in  Wisconsin  and  the  upper  penin- 
sula of  Michigan,  north  of  the  forty -fourth  degree  of  north  latitude, 
which,  previous  to  the  settlements  in  that  part  of  those  States,  were 
covered  with  forest  growth  valuable  for  timber,  lumber,  and  fuel.  Since 
that  time  at  least  one-half  of  this  growth  has  been  cut  off,  and  the 
timber  brought  into  market  and  sold;  and  1,000,000  acres  of  the  hard- 
wood timber  have  been  felled  and  burned  upon  the  ground  by  the  farm- 
ers while  clearing  up  their  farms.  About  4,000,000  acres  remain  undis- 
turbed. Along  the  rivers,  most  of  which  empty  into  Winnebago  Lake, 
Green  Bay,  and  Lake  Michigan,  lumber  mills  have  been  erected  at  Ber- 
lin, Omro,  Fond  du  Lac,  Oslikosh,  Menaska,  Appleton,  De  Pere,  Green 
Bay,  Kewaunee,  Sturgeon  Bay,  Fish  Creek,  Duck  Creek,  Saumico, 
Oconto,  Peusaukee,  Peshtigo,  Marinette,  Menomonee,  Cedar  Biver,  Ford 
River,  Esconawba,  Sturgeon  River,  Big  Bay  des  Noquets,  Upper  Man- 
istee, and  several  others  near  Mackinaw,  making  more  than  twenty-live 
shipping  points,  from  some  of  which  100,000,000  feet  of  lumber  are 
shipped  auuually,  and  from  none  less  than  10,000,000,  aggregating  at 
least  700,000,000  feet,  besides  many  small  mills  scattered  through  the 
country  which  ship  annually  1,000,000  to  5,000,000  feet  each,  \vhich 
might  be  safely  estimated  at  50,000,000  more,  making  an  aggregate  of 
750,000,000  feet  shipped  annually  from  the  lumber  mills  of  this  section 
of  country.  That  this  estimate  is  not  too  great  is  evident  from  the  fact 
that  1,250,000,000  feet  have  been  received  during  the  past  year  at  the 
various  porta  on  Lake  Michigan,  nearly  one-half  of  which  has  b^en 
brought  from  this  region,  and  also  that  most  of  the  products  of  the 
mills  on  Wolf  Itiver,  which  are  supplied  with  lumber  from  the  same 
place,  are  consumed  on  the  spot  or  are  shipped  by  railroad  to  the  cot?.- 
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sumers  without  reaching  the  Juke  ports,  besides  considerable  quantities 
which  are  transported  east  through  the  Straits  of  Mackinaw.  The 
quantity  shipped  down  the  various  tributaries  of  the  Mississippi,  taken 
from  this  tract,  is  always  greater  than  that  by  the  lakes.  Supposing  it 
to  be  one- third  greater,  there  would  be  1,000,000,000  feet  shipped  from 
these  tributaries,  making  a  grand  total  of  1,750,000,000  feet  of  lumber 
taken  annually  from  Wisconsin  and  the  upper  peninsula  of  Michigan. 

The  average  yield  of  pine  timber  in  this  region  is  usually  estimated, 
by  practical  luml>ermen,  at  300,000  feet  per  40  acres.  Some  place  it 
higher.  Beckoning  333,000  feet,  it  would  require  a  little  more  than 
200,000  acres  for  the  annual  timber  supply.  If  we  add  to  this  sum 
100,000  acres  for  railroad  ties,  telegraph  posts,  hewn  timber,  shingles, 
and  lire-wood,  determined  by  actual  amount  received  in  Chicago  market, 
and  30,000  acres  for  the  amount  cut  and  burned  on  the  ground  in  clear- 
ing the  land,  wc  have  330,000  acres  denuded  annually.  At  this 
rate  of  consumption,  all  the  valuable  timber  now  remaining  on  this 
extensive  tract  will  be  consumed  in  the  short  space  of  twelve  years, 
aud  the  probability  is  that  the  portion  lying  cast  of  Fox  Biver  and 
Green  Bay  will  be  gone  in  half  that  time.  The  hard-wood  timber,  prin- 
cipally cut  for  lire- wood,  will  doubtless  continue  longer,  perhaps  ten  or 
twelve  years.  It  is  true,  the  lumbermen  do  not  remove  all  the  growth 
in  cutting  off  the  timber,  but  fires  generally  follow  in  their  track,  and 
consume  what  remains. 

It  is  gratifying  to  note  that  the  Northwest,  where  so  rapid  denudation 
is  going  on,  is  also  foremost  in  remedial  experiment.  Iu  Iowa,  Illinois, 
and  Missouri,  timber  is  principally  grown  from  the  seeds  of  trees  found 
in  the  native  forests,  and  it  is  supposed  that  about  100,000,000  of  such 
trees  are  planted  annually  in  the  prairie  States.  The  linn  of  Pinney  & 
Lawrence,  of  Sturgeon  Bay,  Wisconsin,  sent  to  the  prairie  States 
9,000,000  of  trees  in  1860-70,  and  their  shipmentsduriugthespringof  1871 
will  be  10,000,000  to  15,000,000.  Bobert  Douglass,  of  Waukegau,  Illiuois, 
will  ship  as  many  more,  and  several  other  nurserymeu  will  scud  out  100,000 
to  1,000,000  each.  Beckoning  the  number  of  trees  shipped  by  the  nur- 
serymen at  50,000,000,  the  planting  in  the  prairie  States  will  amount  to 
about  150,000,000  trees.  The  average  number  of  trees  required  for  an 
acre,  as  usually  planted,  is  about  1,000.  At  this  rate  150,000,000  trees 
would  plant  only  150,000  acres  annually  throughout  all  the  West,  which 
would  not  compensate  for  half  the  denudation  in  the  district  east  of  the 
Mississippi  Biver,  and  to  the  north  and  west  of  Lake  Michigan,  as  may 
be  seen  by  the  foregoing  figures. 

MODES  OF  PLANTING. 

The  elm  and  a  few  other  species  of  trees  ripen  their  seeds  early  iu  the 
season;  the  swamp  maple  (Acer  rubrum,)  and  also  the  silver,  about  the 
1st  of  June.  The  seeds  of  all  these  must  be  planted  immediately  after 
they  are  ripe,  as  they  cannot  often  bo  kept  through  the  winter.  It 
planted  carefully,  anil  well  rolled,  they  will  germinate  readily.  The 
maple,  the  chestnut,  oak,  hickory,  beech,  black  walnut,  butternut,  &c, 
which  do  not  mature  their  seeds  till  autumn,  should  be  planted  soon 
after  ripening,  unless  the  climate  is  such  as  to  cause  frequent  freezing 
and  thawing  of  the  ground.  In  this  case  it  would  be  much  safer  to 
plant  them  early  in  the  spring.  They  may  be  preserved  throughout  the 
winter  in  a  tight  box,  (in  alternate  layers  of  sand  and  seed,)  buried  a  foot 
deep  in  a  dry  and  sandy  knoll.  The  seeds  will  usually  keep  sound,  and 
look  nearly  as  fresh  as  when  gathered  from  the  tree.  Black  walnuts 
are  gathered  .in  the  fall,  and  some  cover  them  with  leaves  and  a  little 
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earth  as  soon  as  gathered,  to  keep  them  moist  and  well  frozen  during 
the  winter,  and  plant  them  in  the  spring.  The  ground  should  bo  rolled 
as  in  the  case  of  the  maple. 

A  writer  in  the  Iowa  Homestead  advises  to  plant  the  seeds  of  forest 
trees  as  early  in  spring  as  the  ground  will  permit,  at  a  distance  of  four 
or  five  feet  between  the  rows,  as  convenience  may  suggest ;  and  after- 
ward at  the  proper  season  to  plant  potatoes,  corn,  or  beans  between  the 
rows  for  two  or  three  years,  till  the  trees  get  started.  In  this  way  the 
trees  can  be  kept  clear  of  weeds,  and  a  valuable  farm  crop  raised.  Care 
should  be  taken  in  cultivating  the  crop  between  the  rows  not  to  disturb 
the  trees.  He  planted  eight  quarts  of  the  seeds  of  the  soft  maple  in 
this  way  on  new  land  broken  up  in  June,  1868,  and  in  August  of  1870 
there  were  2,500  trees  two  to  three  feet  in  height 

In  plantipg  nut-bearing  forest  trees  for  timber  or  fuel,  the  principle  is 
pretty  well  settled  that  the  seeds  should  be  planted  where  the  trees  are 
intended  to  remain.  The  black  and  the  white  walnut,  however,  may  be 
transplanted  without  very  serious  iiyury,  but  still  they  receive  a  shock 
which  retards  their  growth  for  a  considerable  time.  The  chestnut,  when 
transplanted,  survives  in  some  soils ;  in  others  it  dies.  The  hickory  and 
pecan  are  scarcely  successful  when  transplanted. 

A  gentleman  or  Carroll  County,  Missouri,  who  has  had  large  experi- 
ence in  planting  chestnuts,  states  that  he  covers  the  nuts  with  leaves  or 
stable  straw  two  or  three  inches  thick,  when  he  plants  them  in  the  fall, 
and  puts  on  no  dirt.  If  he  plants  in  spring,  he  soaks  them  in  warm 
water  for  ten  days,  changing  the  water  every  day.  He  afterward 
sprouts  them  in  sand  till  the  tap-root  makes  its  appearance,  and  then 
plants  them  in  rows  at  desirable  distances,  and  covers  them  with  earth. 
The  drying  of  the  nuts  in  winter,  he  says,  will  not  prevent  them  from 
growing  in  the  spring,  when  treated  as  directed  above. 

Mr.  S.  M.  Rothamer,  of  Iowa,  a  professional  horticulturist  and  florist, 
says  that  the  most  successful  way  to  raise  a  forest  of  conifers,  or  ever- 
green trees,  which  always  need  to  be  shaded  for  the  first  few  years  of 
their  growth,  is  to  plant  deciduous  trees  first,  and,  two  or  three  years 
after,  a  row  of  conifers  between  them.  After  the  conifers  have  become 
large  enough  not  to  need  shading,  the  deciduous  trees  may  be  cut  out 
and  used  for  fuel  or  other  purposes.  He  advises  that  the  seeds  of  coni- 
fers and  nut-bearing  trees  be  planted  in  shallow  drills  in  October, 
and  covered  about  an  inch  and  a  half  deep.  If  it  is  impracticable  to 
plant  them  in  the  fall,  they  should  be  exposed  in  shallow  boxes  to  the 
winter  frosts,  having  been  previously  mixed  with  clean  sand,  and  then 
planted  the  next  spring  as  soon  as  the  ground  is  dry  enough  to  be  prop- 
erly worked.  Seeds  planted  in  the  fall  usually  produce  plants  two  to 
six  inches  high  before  those  of  spring  planting  begin  to  germinate. 

Mr.  D.  W.  Adams,  of  Waukon,  Allamakee  County,  Iowa,  gives  the  fol- 
lowing rules  for  planting  forest  trees : 

1.  Prepare  the  ground  as  for  corn,  and  plant  tho  seeds  fresh  from  the  tree. 

2.  Cover  shallowly,  and  cultivate  the  trees  in  the  same  manner  as  corn,  for  three 
years,  after  which  they  will  take  care  of  themselves.  Cotton- woods  and  willows  are 
most  easily  grown  from  cuttings. 

3.  Plant  tno  seeds  and  cuttings  of  deciduous  trees  where  they  are  to  remain,  thus 
saving  one  year's  growth  and  tho  lahor  of  transplanting. 

•  4.  Never  attempt  to  plant  a  grove  with  largo  trees  taken  from  the  woods,  or  in  any 
case  without  good  cultivation. 

5.  If  overgreens  aro  to  ho  planted,  it  will  usually  ho  found  cheapest  to  buy  them  ot 
nurserymen,  as  more  skill  and  patienco  are  required  to  grow  them  than  farmers  usu- 
ally possess. 

Hon.  Horace  Greeley  suggests  that  farmers  in  the  Eastern  States  fence 
in  a  portion  of  their  waste  lands,  such  as  rocky,  craggy,  naked  hill-sides 
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and  eminences,  which  have  run  out  by  pasturing',  scratch  over  the  ground 
with  a  plow  where  practicable,  and  pick  over  the  remainder,  and  plant 
thickly  with  the  seeds  of  valuable  timber  trees,  as  white  oak,  hickory, 
locust,  or  other  desirable  species  which  are  adapted  to  tho  climate,  and 
will  grow  in  such  places;  and  keep  down  the  weeds  for  a  year  or  two 
till  the  young  trees  get  a  start.  In  five  years  the  small  oaks  and  hicko- 
ries may  be  cut  out  for  hoop  poles,  and  the  more  promising  be  allowed  to 
grow.  In  two  years  after,  another  crop  of  ]x>les  may  he  removed.  In 
this  way  the  forest,  after  the  iirst  four  years,  may  become  a  source  of 
annual  profit.  The  shade  and  leaves  of  the  trees  will  destroy  all  the 
grass  ami  weeds,  induce  moisture,  and  in  twenty  years  the  land  will  be 
covered  with  valuable  timber.  No  better  investment  can  be  made,  in 
his  opinion,  than  working  up  these  unsightly  and  barren  lands  into  tim- 
ber forests.  , 

Mr.  A.  Tracy,  of  Spillville,  Winnesheik  County,  Iowa,  says  that  the  cost 
of  planting  a  grove  of  forest  trees  on  prairie  land  is  trifling.  The  first 
crop  of  wheat  will  pay  for  breaking  the  land,  and  then,  after  one  deep 
plowing  the  next  year,  the  ground  is  in  a  good  condition  for  planting 
trees.  The  quickest  and  chea]xsst  way  to  get  a  grove  is  from  cuttings  of 
the  cotton -wood,  Lombardy  poplar,  Balm  of  Giieai\,(Populitscandican8,) 
and  the  white  willow.  lie  makes  rows  lour  feet  apart  each  way,  plants 
the  cuttings  in  the  angles,  and  cultivates  them  at  least  two  years.  He 
plants  acorns,  chestnuts,  black  walnuts,  butternuts,  &c,  in  the  same 
way,  but  cultivates  them  two  or  three  years  longer,  as  the  trees  from 
these  nuts  do  not  grow  so  fast  as  those  from  cuttings  of  the  cotton- 
wood  and  other  trees  named.  An  acre  planted  in  this  way,  with  proper 
allowance  for  margins,  contains  2,722  trees,  and  ten  acres,  27,220.  The 
trees  from  cuttings  would  grow  about  an  inch  in  diameter  t yearly. 
Aside  from  the  profit,  Mr.  Tracy  thinks  the  increased  value  of  the  farm, 
the  beauty  and  cheerfulness  which  the  trees  would  impart,  and  the 
ameliorating  climatic  influences  whicii  they  would  produce,  would 
doubly  compensate  for  the  expense  of  plantiug. 

Mr.  C.  E.  Whiting,  of  West  Fork,  Manoua  County,  Iowa,  has  planted 
the  cotton- wood  and  soft  white  maple  (Acer  dasycarpum)  largely  and  suc- 
cessfully, lie  plants  the  seeds  on  cultivated  ground,  in  rows  four  and 
one-half  feet  apart,  and  twenty-six  inches  in  the  rows,  making  about  4,350 
trees  to  an  acre.  The  first  year  they  grow  one  to  three  feet,  the  second, 
four  to  eight,  and  at  the  end  of  the  third  their  height  is  usually  eigh- 
teen feet.  They  are  cultivated  for  the  first  two  years  only,  and  when 
large  enough  for  rails  are  thinned  out  to  a  proper  distance.  Cotton- 
wood will  make  four  rails  in  seven  to  ten  years,  and  maple  the  same 
number  in  eight  to  ten.  Sugar  may  be  made  from  the  soft  maple  here 
referred  to  in  eight  years  from  planting.  Some  own  planted  forests, 
from  which  they  make  three  to  four  hundred  pounds  of  sugar  in  a  season. 

Mr.  Whiting  has  also  cultivated  the  black  walnut  largely,  having 
planted  sixty-live  bushels  of  nuts  in  a  single  season.  They  are  planted 
in  rows  live  feet  apart  and  two  and  a  half  in  the  rows.  The  young  trees 
grow  rapidly,  making  five  to  six  feet  the  second  year  and  five  to  seven 
the  third.  After  the  third  year  they  grow  nearly  as  fast  as  the  maples, 
but  cannot  be  so  safely  transplanted.  The  trees  were  planted  upon  the 
Missouri  bottom,  the  soil  of  which  is  exceedingly  rich  and  of  great 
depth.  The  greatest  difficulty  w7hich  he  has  found  is,  to  grow  them 
slowly  enough  to  avoid  iujury  from  winter  frosts.  lie  regards  cotton- 
wood,  soft  maple,  and  black  walnut  as  the  most  desirable  trees  for  forest 
planting. 

Mr.  N.  S.  Aines,  of  Humboldt  County,  Iowa,  estimates  that  six  acres  of 
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quick-growing  trees,  planted  in  rows  four  feet  apart  and  one  foot  in  the 
rows,  will,  in  eight  years  from  setting,  furnish  fuel  for  one  stove  con- 
tinually, by  thinning  out  as  the  trees  increase  in  size,  and  the  grove  will 
be  growing  better  from  year  to  year.  He  favors  planting  groves  closely. 
The  trees  quickly  shade  the  ground  and  prevent  the  growth  of  weeds. 
In  their  stretch  upward  for  light  and  heat,  they  send  up  straight,  clean 
stems,  requiring  no  labor  with  the  pruning  knife  and  little  care  from 
the  husbandman  until  they  are  six  years  old,  when  one-half  will  need  to 
be  cut  out. 

Mr.  Ames  has  a  grove  of  white  willow,  (Salix  alba,)  planted  five  years 
ago,  which  will  now  average  twenty  to  twenty-five  feet  in  height  ;  and 
two  cotton- wood  trees,  (Populus  monilifera,)  which  grew  up  spontane- 
ously seven  years  ago,  now  thirty  feet  high  and  measuring,  respectively, 
thirty-eight  and  thirty-nine  inches  in  circumference;  also  a  row  of  Lom- 
bardy  poplars,  (Populus  dilatata,)  three  years  from  the  cuttings,  which 
average  twelve  feet  in  height. 

When  a  quick-growing  grove  is  desired  for  immediate  returns  or  for 
shelter-belts  around  houses,  barns,  stock-yards,  orchards,  and  gardens, 
he  recommends  to  plant  cuttings  of  the  white  willow  and  cotton- wood. 
Cuttings  ten  inches  long  and  of  the  preceding  year's  growth  should  be 
set  in  rows,  as  given  above,  the  ends  being  left  one  foot  above  the 
ground,  and  the  earth  pressed  firmly  around  them*  Sixteen  rows  will 
make  a  good  wind-break.  For  general  cultivation  he  recommends  soft 
(red) maple, (Acer  rubrum,)  white ash^bass-wood,  (Tilia Americana,)  and 
European  larch.  (Larix  Europcea.)  The  young  maples  planted  in  June 
appear  above  tlie  ground  in  about  ten  days.  He  has  a  grove  of  soft 
maples  planted  six  years  ago.  Many  of  them  are  twenty  feet  high 
and  ten  inches  in  circumference.  White  ashes  planted  seven  years  ago 
are  fifteen  feet  high  and  eight  inches  in  circumference.  The  seeds  ripen 
in  the  fall,  and  should  be  gathered  after  the  first  hard  frost  and  planted 
immediately.  It  is  estimated  that  15-,000,000  trees  have  been  planted  in 
Iowa  in  1870,  and  that  the  average  for  several  years  past  is  about 
5,000,000.  Two  farmers  of  a  town  in  this  State  have  planted  25,000 
forest  trees  this  year. 

The  Farmers'  Institute  of  the  Kansas  Agricultural  College,  at  Man- 
hattan, recommends  the  following  species  of  trees  as  most  suitable  for 
cultivation  in  Kansas;  the  ailanthns,  ash,  box-elder,  catalpa,  cedar, 
chestnut,  coffee-bean,  willow,  cotton-wood,  elm,  hackberry,  hickory, 
larch,  linden,  locust,  maple,  oak,  Osage  orange,  pine,  poplar,  tulip  tree, 
and  walnut.    More  than  half  of  these  trees  are  native  in  that  State. 

TVb  gentlemen  near  Omaha.  Douglas  County,  Nebraska,  have  about 
one  hundred  acres  planted  with  black  walnut,  and  the  same  number  with 
cotton-wood  and  the  soft  and  the  ash-leafed  maple,  (Negundo  aceroides.) 
This  fall  (1870)  they  intend  to  add  seventy-five  acres  to  the  walnut 
plantation,  and  next  spring  two  hundred  more,  principally  black  walnut, 
but  some  cotton-wood  and  maple. 

In  the  counties  of  Nemaha  and  Eichardson,  Nebraska,  at  least  a  million 
sprouts  of  the  cotton-wood  have  been  pulled  up  from  the  bottom  lands 
and  islands  of  the  Missouri  Eiver,  and  carried  back,  in  some  instances 
one  hundred  miles,  and  set  out  for  timber  lots.  One  individual  took 
30,000  in  one  week  to  Pawnee  County  for  this  purpose.  Each  farmer 
sets  a  forest  in  that  part  of  his  farm  which  is  most  convenient,  and  best 
adapted  to  its  growth. 

Mr.  F.  F.  Aiken,  of  Sacramento  County,  California,  has  planted  thin 
year  5,000  Lombardy  poplar  and  Balm  of  Gilead  trees ;  10,000  Cali- 
fornia black  walnut;  4,000  American  white  maple;  5,000  American 
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white  elm ;  2,000  English  elm;  400  Spanish  chestnut,  and 500  American 
chestnut.  The  last  five  kinds  were  brought  from  the  Atlantic  States. 
They  have  succeeded  so  well  that  he  has  ordered  several  thousand, 
which  he  will  plant  the  coming  season.  The  elms  and  maples  have 
grown  four  to  seven  feet  this  year.  Mr.  Thomas  Edwards,  of  the  same 
county,  has  set  7,000  locust  trees,  one-half  of  which  have  been  set  in 
forest  form  one  year,  and  the  other  half  two  years.  When  planted  they 
were  two  years  old  from  the  seeds,  and  were  set  in  alternate  rows  eight 
and  ten  feet  apart,  respectively.  He  estimates  the  probable  expense  of 
care  and  cultivation  at  about  $10  per  year,  and  remarks  that  he  expects  to 
have,  in  ten  years,  fence  posts  enough  from  them  to  fence  all  his  own  land, 
and  some  to  sell  to  his  neighbors.  Mr.  James  T.  Stratton,  of  Alameda 
County,  has  planted  fifty-three  and  one-half  acres  with  30,000  blue-gum 
trees,  (Eucalyptus  globulus,)  and  13,000  red-gum,  (Eucalyptus  rcsinifera.) 
They  were  grown  from  seeds  gathered  in  December,  1868,  from  trees 
only  seven  years  old ;  and  in  August  of  this  year  were,  on  an  average, 
four  and  one-half  feet  high.  They  were  planted  eight  feet  apart  each 
way.  Mr.  Stratton  thinks  that  in  seven  years  they  will  be  large  enough 
to  afford  some  income.  These  trees  are  natives  of  Australia,  and  are  of 
rapid  growth.  The  red-gum  sometimes  grows  to  the  height  of  one  hun- 
dred and  fifty  to  two  hundred  feet,  and  yields  a  valuable  resin.  A  plank 
of  the  Eucalyptus  was  exhibited  at  the  great  exhibition  in  1857,  which  had 
a  length  of  one  hundred  and  forty-eight  feet.  The  wood,  when  green,  is 
soft  and  easily  split,  but  when  dry  is  very  hard.  The  trees  are  used 
extensively  for  piles,  flooring,  ship-building,  and  other  mechanical 
purposes. 

PROFITS  OP  CULTURE. 

Of  the  profits  of  culture  in  this  country,  estimates  can  only  be  given 
at  the  present  early  stage  of  tree-planting.  Sufficient  data  concerning 
the  rate  of  growth  and  numbers  likely  to  thrive  upon  a  given  area  are 
available  for  a  calculation  of  profits  based  on  present  prices.  It  may  be 
proper  to  give  the  estimate  of  a  few  practical  men,  from  the  facts  noted 
in  their  experience  and  observation.  Mr.  Joseph  L.  Budd,  of  Shellsbnrg, 
Iowa,  says  that  a  grove  of  ten  acres  of  white  ash,  (Fraxinus  Americana,) 
thinned  to  six  feet  apart  each  way,  containing  about  twelve  thousand 
trees,  will  average  at  twelve  years  of  age,  on  good  prairie  soil,  about 
eight  inches  in  diameter.  The  previous  thinnings  will  pay  for  cultivat- 
ing to  this  time.  Ten  feet  of  the  butt  of  each  tree  will  be  worth  for 
mechanical  purposes  40  cents,  and  the  remaining  tops  10  cents  each,  mak- 
ing for  the  twelve  thousand  butts,  $4,800 ;  and  for  the  tops  of  the  fcame 
$1,200,  total  $0,000  for  the  profit  of  ten  acres  in  twelve  years.  By  cutting 
the  stumps  close  to  the  ground,  and  covering  them  with  a  light  furrow  on 
each  side,  sprouts  will  spring  up  which,  by  proper  pruning,  will  produce 
in  eight  years  a  crop  as  valuable  as  the  first.  He  also  assumes  that  ten 
acres  of  the  black  ash,  (Fraxinus  sambucifolia,)  planted  for  hoop  poles^  in 
rows  four  feet  apart,  and  one  foot  in  the  rows,  will  yield  at  the  nrst 
thinning  of  half  the  trees  at  the  end  of  five  years,  at  3  cents  per  pole, 
$1,620,  which  will  pay  all  the  expense  of  cultivation,  and  interest  on  the 
land.  The  whole  remaining  crop  of  54,000  poles,  if  cut  two  years  later, 
at  G  cents  each,  the  price  of  heavy  poles,  will  amount  to  $3,240.  These 
calculations  are  made  from  actual  experiments,  and  at  a  low  estimate  ot 
the  value  of  the  crop.  If  the  poles  are  cut  in  the  winter  or  early  spring, 
the  sprouts  which  grow  up,  if  properly  thinned  out,  will  produce  a  crop 
of  light  poles  at  the  end  of  three  years,  and  of  heavy  ones  at  the  end  of 
five  years.    It  will  be  seen  from  these  estimates  that  the  profit  from 
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forest  culture  is  much  greater  than  from  wheat,  corn,  or  other  farm 
crops. 

The  chestnut  is  of  rapid  growth,  and  will  thrive  on  almost  any  soil. 
It  will  mature  a  crop  of  nuts  in  eight  or  ten  years  from  planting,  and  is 
especially  valuable  for  timber.  The  demand  for  the  nuts  in  the  market 
is  almost  always  greater  than  the  supply.  Those  of  the  American  chest- 
nut are  much  superior  in  quality  to  the  Spanish,  the  French,  or  the 
Italian  variety.  Groves  of  this  tree  can  be  planted  with  profit  in  a  suit- 
able climate  where  scrub-land  is  abundant  and  timber  scarce. 

A  gentleman  of  Panora,  Guthrie  County,  Iowa,  states  that  fifteen 
cotton-woods  were  planted  about  fifteen  years  ago.  In  twelve  years  he 
cut  down  eleven  of  them,  from  which  he  obtained  five  cords  of  wood. 
Three  years  after  he  cut  the  remaining  four,  which§  made  two  cords  of 
wood  and  seven  hundred  feet  of  lumber.  The  lumber,  at  2.J  cents  per 
foot,  was  worth  $17  50.  The  wood  from  the  fifteen  trees,  at  $4  per  cord, 
was  worth  $28,  making  a  total  value  of  $45  50  for  the  fifteen  trees. 
They  covered  about  one-sixteenth  of  an  acre.  At  this  rate,  one  acre 
would  be  worth  $728  in  about  fifteen  years.  More  than  two-thirds  might 
be  cut  off"  at  the*  end  of  twelve  years. 

Mr.  H.  C.  Eaymond,  of  Pottawatomie  County,  Iowa,  says  that  thirty 
cotton- wood  trees  were  planted  twelve  years  ago,  being  two  feet  high 
when  planted.  They  will  now  make  over  one-third  of  a  cord  each.  De- 
ducting forty-four  trees  for  vacancies  occasioned  by  dying  out,  an  acre 
will  contain  about  five  hundred  trees,  if  planted  in  rows  ten  feet  apart  and 
eight  feet  in  the  row.  Dry  cotton- wood  is  now  worth,  in  Council  Bluffs, 
$9  per  cord.  The  cost  of  planting,  cultivating,  and  the  interest  on  one 
acre  of  land  for  twelve  years  will  not  exceed  $100.  He  estimates  that 
at  the  end  of  twelve  years  the  trees  will  make  167  cords,  worth  $1,503. 
Deducting  $501  for  chopping  and  hauling,  at  $1  and  $2  per  cord,  respect- 
ively, and  $100  for  cultivating,  we  have  $902  for  the  value  of  the  wood 
at  the  end  of  twelve  years,  making  a  net  profit  of  about  $75  for  each 
year. 

A  maple  grove  near  St.  Johnsbury,  Vermont,  occupies  the  site  of  a 
corn  field  of  sixty-four  years  ago.  It  is  a  natural  growth,  has  twice 
produced  a  quantity  of  valuable  wood  in  thinning,  has  been  used  as 
a  sugar  orchard  for  six  to  eight  years,  and  is  deemed  worth  $200  per 
acre. 

Dr.  John  A.  Warder,  of  Cincinnati,  recently  measured  a  number  of 
trees  planted  twenty  years  ago  in  Springfield,  Ohio,  with  the  following 
result,  the  measurement  being  taken  one  foot  above  the  ground :  Eu- 
ropean larch,  10J  inches;  paper  birch,  10J;  red  cedar,  9J;  white  elm, 
14^:  white  pine,  14£;  Norway  spruce,  14 ;  Austrian  pine,  15$  ailauthus, 
15;  burr  oak,  15 ;  silver  poplar,  17^  inches.  The  following  were  on  culti- 
vated ground :  White  or  paper  birch,  14  inches;  silver  pine,  14;\ ;  Euro- 
pean larch,  18 ;  deciduous  cypress,  20  inches. 

Dr.  Warder  recommends  that  the  farmers  of  Ohio  plant  one-fourth  of 
their  farms  with  timber  forests.  He  thinks  that  the  increased  product 
of  the  remainder  would  fully  make  up  for  the  loss  of  the  one-fourth,  in 
consequence  of  the  benefits  of  the  shelter  alone,  besides  the  timber  and 
wood  produced.  He  would  plant  the  trees  four  to  six  feet  apart,  that  they 
may  grow  tall,  and  not  need  to  be  trimmed.  He  thinks  that  the  black  lo- 
cust (Gleditschia  triacantlios)  is  a  very  valuable  species  for  cultivation,  on 
account  of  its  rapid  growth,  firmness,  and  great  durability.  He  recently 
sold  one  acre  of  forest  trees  of  this  species,  scarcely  a  tree  of  which  was 
over  fifteen  years  old,  for  $1,000.  The  timber  was  used  for  paving  the 
streets  in  Cincinnati ;  and,  from  experiments  which  have  been  made,  it 
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is  found  to  be  a  very  valuable  article  for  this  purpose.  Colonel  Bich- 
mond,  of  Sandusky,  about  eighteen  years  ago  planted  a  piece  of  burnt 
land  with  these  trees,  after  having  cultivated  it  a  few  years  with  other 
crops,  and  now  they  are  about  forty  feet  high,  and  young  trees  are  com- 
ing up  from  their  seeds  all  through  the  forest.  The  borer  has  not 
troubled  the  trees  much  in  this  section  of  the  country  when  they  have 
been  planted  in  large  groves  or  masses. 

Mr.  D.  0.  Scofleld,  of  Elgin,  Illinois,  says  that  pine  and  larch,  as  demon- 
strated in  his  own  grounds,  attain  the  height  of  thirty  to  thirty-five 
feet,  with  a  diameter  of  eight  to  twelve  inches  at  the  collar,  in  twelve 
years.  He  would  plant  three  feet  apart,  every  fourth  tree  each  way  a 
pine,  the  remainder  larches,  a  proportion  of  one  to  sixteen,  giving  the 
pines  twelve  feet  each  way.  One  square  yard  to  each  would  admit  of 
4,840  trees  on  one  acre ;  but  Mr.  8.  abates  a  few  for  possible  losses,  and 
supposes  4,800  trees,  of  which  300  are  pines,  and  proposes  to  cut  out 
2,400  larches  at  the  end  of  seven  years ;  1,200  more  at  the  end  of  fourteen 
years;  600  at  the  end  of  twenty-one  years,  and  the  remaining  300 
larches  at  the  end  of  thirty  years,  leaving  three  hundred  pines  twelve 
feet  apart  each  way.    He  figures  the  yield  as  follows : 

2,400  trees  as  grape  stakes,  at  5  cents $120 

1,200  trees  as  fence  posts,  (4,000,  at  25  cents) 1.000 

600  trees,  at  $3 1,800 

300  trees,  at  |S0 0,000 

4,500  trees,  aggregating  in  thirty  years 8,920 


. 


He  values  the  remaining  pines  at  $6,000,  to  be  worth  $9,000  in  ten 
years  more,  and  $15,000  in  twenty  years,  making  in  all,  at  the  end  of 
fifty  yearSj  $23,920.  This  is  of  course  hypothesis,  and  perhaps  extrava- 
gance, which  the  reader  may  abate  in  accordance  with  his  own  judgment. 

While  the  public  mind  should  be  guarded  against  extravagant  esti- 
mates, in  which  the  proceeds  of  a  large  area  are  based  upon  the  growth 
and  yield  of  a  few  trees,  it  is  proper  to  note  the  results  of  judgment  in 
selecting,  system  and  care  in  planting,  skill  in  cutting  and  marketing, 
which  in  foreign  countries  have  transmuted  rose-colored  theories  into 
golden  reality  in  actual  practice.  Making  due  and  heavy  allowance  for 
the  estimates  of  individuals  presented  in  these  pages,  for  drawbacks 
which  are  sure  to  meet  the  tree-planter  at  every  turn,  there  is  still 
abundant  margin  for  profit  and  inducement  for  effort,  which  should  lead 
to  the  extension  of  forest  culture  till  the  West  shall  have  a  larger  area 
in  timber  than  when  the  era  of  settlement  commenced. 

LAWS  FOR  ENCOTJRAGING  FOREST  CULTURE. 

The  legislature  of  Missouri  passed  a  law  the  present  year  for  the  en- 
couragement of  forest  culture,  by  which  any  person  who  will  plant  an 
acre  or  more  of  forest  trees,  or  a  row  one-fourth  of  a  mile  long,  with 
the  trees  a  rod  apart,  on  his  own  land,  shall  receive,  after  cultivating 
them  three  years,  a  bounty  of  $2  yearly  for  fifteen  years,  provided  the 
trees  in  the  mean  time  shall  be  kept  alive  and  in  a  growing  condition. 
The  Massachusetts  Society  for  Promoting  Agriculture  offered,  in  1858, 
a  premium  of  $1,000  for  the  best  plantation  of  forest  trees  growing  in 
1870,  and  planted  in  1860.  That  premium  has  been  awarded  to  Major 
Ben.  Perley  Poore.  The  California  State  Board  of  Agriculture  offered, 
last  spring,  $50  for  the  largest  quantity  of  useful  forest  trees  planted 
during  the  year.    The  Board  of  Directors  of  the  State  Agricultural  So- 
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ciety  of  Illinois  offered  a  premium  of  $1,000,  payable  in  1881,  for  the 
best  ten  acres  of  artificial  timber  forest.  In  1865  Nebraska  enacted  a 
law  for  encouraging  forest  culture.  The  State  of  New  York  is  paying 
bounties  for  the  same  purpose,  through  her  agricultural  societies.  In 
Europe  the  governments  foster  this  industry  by  various  and  effective 
means,  and  are  making  it  a  specialty  of  national  interest. 


SILK  CULTURE. 

Some  progress  in  silk  culture  has  recently  been  made  in  California. 
The  disease  prevailing  among  silk-worms  in  the  south  of  Europe  has,  for 
several  years,  created  a  large  demand  for  silk-worm  eggs,  and  a  lucra- 
tive trade  with  France,  Italy,  and  China  has  been  carried  on.  At  the 
present  time,  however,  as  a  consequence  of  the  war  between  France  and 
Germany,  this  industry  has  suffered  an  unexpected  check,  as  orders 
received  from  Paris  last  spring  for  large  quantities  of  eggs  were 
countermanded  after  the  commencement  of  the  war,  which  has  ren- 
dered the  product  of  the  year  almost  an  entire  loss.  This  contin- 
gency, which  is  only  temporary,  will  not  be  likely  to  happen  again  very 
soon,  and  such  is  the  encouragement  for  the  production  of  eggs  and  co- 
coons in  future,  that  more  mulberry  trees  have  been  planted  in  the  State 
this  season  than  in  any  former  year.  Sericulturists  are  sanguine  that 
the  business  will  soon  be  much  better  than  ever  before. 

In  1SG8  an  act  was  passed  by  the  legislature  of  California  for  the 
encouragement  of  silk  culture,  and  bounties  have  since  been  paid  to  the 
following  persons  in  tire  counties  named :  To  11.  G.  Ballon,  of  Yolo,  $300 
for  100,000  cocoons;  to  Mrs.  E.  M.  Weston,  of  Sacramento,  $1,875  for 
G25,0OO  cocoons ;  to  S.  J.  Scnffregan  and  Leon  Gambert,  of  Santa  Clara, 
$250  each;  to  A.  Packard,  of  Santa  Barbara,  $450  for  150,000  cocoons  ; 
to  A.  lsoard  and  A.  Miller,  of  Nevada,  $250  each. 

Silk-worms  were  first  hatched  in  California  in  1860,  and  numbered 
about  500;  in  1866,  the  number  was  estimated  at  300,000;  in  1867, 
500,000 ;  in  1868, 2,700,000;  in  1869, 3,500,000.  In  June  last  the  Scientific 
Press  expressed  the  opinion  that  there  would  be  25,000?000  in  1870. 
Mr.  William  Agnes,  an  experienced  silk  manufacturer,  considers  the  raw 
silk  produced  there  equal  to  the  best  India  or  Japan.  Mr.  liyle,  of  Pater- 
son,  New  Jersey,  expresses  the  same  opinion.  The  fiber  is  very  strong, 
fine,  free  from  all  impurities,  and  remarkably  smooth  and  glossy. 

Mr.  Ijeon  Gambert,  of  East  San  Jose,  who  lias  been  breeding  silk- 
worms for  the  past  two  years,  and  received  this  year  a  premium  of  $250  for 
silk  culture,  has  5,000  mulberry  trees  of  the  Moretti  or  Italian  variety,  be- 
sides 10,000  of  the  same  kind  in  a  nursery,  some  of  which  are  two  and 
others  three  years  old,  valued,  respectively,  at  $10  and  $15  per  hundred. 
He  considers  the  Moretti  variety  the  best  for  silk-worms.  Last  year  he. 
raised  seventy  ounces  of  eggs,  worth  $8  per  ounce.  All  the  work  of 
feeding  a;;d  tending  was  done  by  one  lady.  This  year  he  is  hatching 
three  and  one-half  ounces  of  eggs,  from  which  he  expects  to  get  about 
140,000  silk-worms.  These  worms  will  produce  moths  enough  to  lay  460 
ounces  of  eggs,  worth  $3,680.  One  hundred  and  fifty  female  moths  will 
lay  an  ounce  of  eggs.  But,  as  about  one-half  the  number  of  the  moths 
from  the  cocoons  are  males,  300  cocoons  are  usually  considered  necessary 
to  produce  moths  enough  to  yield  one  ounce  of  eggs.    His  silk- worms 
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are  of  the  French  variety,  which  he  says  will  produce  the  strongest  and 
best  silk.  The>  Japanese  silkworms  do  not  succeed  well,  and  are  not 
worth  so  much  by  one-third  as  the  French.  He  sells  his  cocoons  in 
European  markets,  to  which  they  may  be  transported  with  perfect 
safety. 

The  worms  when  first  hatched  are  fed  upon  the  tenderest  leaves,  the 
tip  ends  of  the  growing  side-shoots  being  used  for  this  purpose.  When 
the  worms  become  older  and  stronger,  larger  leaves  are  used,  and  so  on 
till  they  are  full-grown,  when  they  require  the  strongest  food.  They 
are  fed  upon  shelves,  on  which  the  leaves  are  strewn  in  the  form  of  a  ring 
or  wreath  about  a  foot  in  diameter.  This  method  is  found  to  be  the  most 
favorable  for  ventilation  and  cleanliness. 

Mr.  Jesse  Williams,  whose  farm  is  seven  miles  from  Watsonville,  in 
Santa  Cruz  County,  which  joins  Santa  Clara  County,  has  three  acres  of 
land  planted  with  mulberry  trees  of  the  multicaulis  variety,  which  he  re- 
gards as  the  best  for  feeding  silk-worms  when  the  production  of  eggs  is 
more  of  an  object  than  that  of  silk.  His  trees  are  three  years  old,  and  he 
prunes  them  back,  so  as  to  give  them  a  bushy  form,  with  numerous  small 
shoots  and  limbs.  He  says  that  he  can  get  more  leaves  and  of  better 
quality  by  this  method  of  training.  He  is  hatching  this  season  160,000 
worms  from  four  ounces  of  eggs.  The  trees  on  the  three  acres  will  afford 
an  ample  supply  for  feeding  them.  He  has  a  separate  building  for  a 
breeding-room,  to  which  plenty  of  air  can  bo  admitted,  although  a  strong 
draught  is  not  allowed  to  blow  upon  the  worms.  He  expects  to  pro- 
duce 500  ounces  of  eggs  this  year,  which  will  be  sufficient  to  hatch 
20,000,000  of  worms.  It  is  his  intention  also  to  plant  this  year  5,000 
more  trees,  and  to  build  a  cocoonery  which  will  be  of  sufficient  size  to 
accommodate  2,000,000  worms. 

The  reports  of  the  surveyor  general  of  California  exhibit  a  production 
of  8,200  pounds  of  cocoons  in  1868,  against  3,043  pounds  in  1867.  The 
number  of  mulberry  trees  reported  in  1808  was  374,125,  against  356,053 
in  1867. 

Mr.  J.  N.  Hoag,  of  Yolo,  in  the  season  of  1869,  from  fifty  to  sixty  acres 
of  land,  containing  300,000  trees,  fed  1,500,000  worms. 

Mr.  E.  Muller,  of  Nevada  County,  from  105,000  trees  fed  50,000  worms. 
He  states  that  his  best  eggs  are  those  exposed  all  winter  on  his  trees,  at 
an  elevation  of  1,800  feet  above  the  level  of  the  sea. 

Mr.  Albert  Brewster,  a  sericulturist  of  Los  Angeles,  is  feeding  his 
worms  with  branches  this  year,  thus  saving  the  labor  of  puiliug  the  leaves. 
He  says  this  season  has  been  more  favorable  than  the  last.  The  worms 
have  been  longer  in  maturing  than  if  the  weather  had  been  warmer,  but 
they  could  not  be  more  healthy.  About  60,000  of  his  worms  had  com- 
menced to  spin  their  cocoons ;  the  remainder,  about  200,000,  were  yet 
small,  being  more  recently  hatched.  The  winter  which  followed  the 
prosperous  silk  season  of  1868,  in  California,  was  open  and  pleasant ; 
but  the  following  spring  was  late,  cold,  and  unfavorable  to  a  healthy 
growth  of  the  mulberry  leaf.  The  electric  condition  of  the  atmosphere 
was  unusually  disturbed;  and,  until  late  in  June,  showers  were  almost 
uniformly  followed  by  cold  and  disagreeable  weather. 

The  effects  of  an  exceptional  season  were  plainly  visible  in  the  foliage 
of  the  peach,  and  the  irregular  growth  and  deficient  flavor  of  its  fruit, 
and  in  an  unevenness  of  growth  in  the  hop  fields,  such  as  had  never  be- 
fore been  observed  in  the  State.  Apiarists  exi>erienced  an  unaccus- 
tomed loss  of  bees,  and  a  deficiency  in  proportional  product  and  in  the 
quality  of  honey;  and  a  significant  fact  to  naturalists  was  the  scarcity 
of  .butterllies,  usually  so  abundant. at  certain  seasons.    These  peculiari- 
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ties  of  the  spring  of  1869  caused  the  loss  of  a  large  portion  of  the  first 
feeding  in  that  year,  and  threw  a  temporary  discouragement  over  the 
minds  #f  beginners  in  silk  culture,  who  had  indulged  saiiguine  expecta- 
tions from  the  prosperity  of  that  industry  in  former  years. 

Mr.  J.  N.  Hoag,  of  Yolo,  a  prominent  silk  culturist,  incited  by  the  deep 
interest  felt  in  the  subject,  published  a  resum6  of  his  experience,  during 
the  season  of  1869,  in  the  Transactions  of  the  State  Agricultural  Society, 
in  which,  alluding  to  the  facts  already  stated,  he  showed  that  the  mis- 
fortunes of  the  season  were  no  just  grounds  for  discouragement  as  to  the 
future ;  that  they  would  in  fact  become  rather  a  benefit  than  otherwise, 
by  creating,  at,  this  early  stage  of  a  vast  prospective  business,  a  better 
understanding  of  the  modes  of  culture  best  adapted  to  California  regions ; 
and  that  a.  large  proportion  of  the  losses  of  the  season  was  owing  to 
needless  and  injurious  precautionary  measures,  founded  on  the  practice 
of  European  countries,  where,  by  reason  of  less  favorable  climates,  the 
artificial  processes  are  resorted  to. 

The  errors  committed  by  himself  and  other  silk  culturists  consisted 
in  the  excessive  and  ill-timed  use  of  refrigerator  boxes,  and  other  means 
of  retarding  hatching  till  a  late  and  more  favorable  period  of  the  season. 
Too  great  use  also  was  made  of  artificial  heat  at  the  period  of  hatching, 
in  an  unwise  anxiety  for  exact  regularity  of  temperature.  Another  cause 
of  mischief  was  the  excessive  cutting  back  of  mulberry  trees,  to  supply 
demands  for  cuttings,  resulting,  through  the  aid  of  unfavorable  meteoro- 
logical conditions,  in  so  large  an  absorption  of  water  by  the  leaves  as  to 
render  them  unhealthy  food  for  silk- worms. 

As  an  example  of  the  special  profits  derivable  from  growing  silk- worm 
eggs,  ho  states  that,  in  1868,  he  fed  the  leaves  from  three  and  one-half 
acres  covered  with  two-year-old  Morus  multicaulis  trees,  grown  from  cut- 
tings without  transplanting,  and  cut  back  in  the  spring  or  winter  close  to 
the  ground,  the  tops  being  used  for  cuttings,  so  that  they  furnished  but 
little  more  than  half  the  early  foliage  which  they  would  have  afforded 
if  they  had  been  pruned  only  with  a  view  to  feeding  purposes.  The 
feeding  was  commenced  June  1,  and  completed  July  25.  The  following 
is  a  statement  of  receipts,  expenses,  and  resulting  profits : 

4S6fo  ounces  eggs,  sold  to  H.  and  B.,  at  $4  per  ounce §1,946  70 

Value  of  eggs  sold  to  other  parties,  and  eggs  retained 1, 607  50 

Perforated  cocoons  6old 75  30 

Total  receipts 3,919  50 

Expenses  of  labor,  &c 472  00 

Profit 3,447  50 


This  result  shows  an  average  net  profit  per  acre  of  $985,  obtained  on 
fifty-five  days'  feeding. 

Mr.  H.  G.  Ballou,  of  Yolo  County,  states  that  from  one-tenth  of  an  acre 
of  two-year-old  trees  which  were  suffering  greatly  from  neglect,  and  were 
very  uneven  in  growth,  he  obtained  600  pounds  of  leaves,  being  at  the 
rate  of  6,000  pounds  of  leaves  per  acre.  Procuring  an  additional  supply 
from  another  source,  he  used  1,500  pounds  of  leaves,  equivalent  to  the 
foliage  of  one-quarter  of  an  acre,  with  which  he  matured  the  worms  from 
oue  ounce  of  eggs  of  the  French  variety,  this  crop  of  worms  producing 
sixty  ounces  of  eggs,  worth  $240,  and  twelve  pounds  of  perforated 
cocoons,  worth  89,  making  a  total  of  $249  as  the  gross  product  of  one- 
quarter  of  an  acre,  or  $996  per  acre. 

The  profit  on  eggs  and  cocoons  made  by  Mr.  T.  B.  Flint,  of  Sacl-a- 
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mento,  from  the  feeding  of  one  acre,  is  estimated  at  $1,261,  after  deduct- 
ing $175  for  expense  of  feeding. 

Mr.  Hoag  asserts  that  by  cultivating  the  trees  as  dwarfs,  planted  near 
together,  twice  as  much  foliage  per  acre  can  be  grown  at  eaeh  crop  as 
can  be  obtained  by  the  orchard  system  of  large  trees,  which  is  necessary 
in  the  more  moist  climates  of  Southern  Europe;  and,  as  in  California 
two  crops  of  leaves  can  be  gathered  yearly  without  injury  to  the  trees, 
the  yield  of  leaves  there  would  be  to  that  of  Europe  as  four  to  one, 
amounting  to  about  64,000  pounds  per  acre  yearly,  sufficient  for  the 
production  of  640  pounds  of  reeled  silk,  at  the  usual  rate  of  one  pound 
of  reeled  silk  from  100  pounds  of  leaves.  Reeled  silk,  ev^n  of  poor  qual- 
ity, is  worth  $7  per  pound  throughout  the  world,  while  exhibits  of  the 
San  Francisco  market  in  1869  show  prices  of  California  reeled  sUk  from 
trivoltine  Japanese  worms  reaching  $9  per  pound,  and  from  the  annual 
varieties,  $12  to  $15  per  pound.  Taking  $7  per  pound  as  the  average 
value,  the  annual  product  of  reeled  silk  from  one  acre  of  leafage  would 
be  $4,480.  The  expense  account  is  stated  as  follows :  Rent  of  land  and 
cocoonery,  $50 ;  cost  of  cultivation  of  land,  and  feeding  worms,  $800 ; 
hire  of  Chinese  or  of  white  girls  or  boys,  in  reeling  silk,  1.280  days'  work, 
putting  the  price  of  a  day's  work  at  $1  for  one-half  pound  of  reeled  silk, 
$1,280 ;  total  expense,  $2,130  $  leaving  a  net  profit  of  $2,350. 

Mr.  Hoag  advises  farmers  in  California  to  prosecute  silk  culture  iu 
conjunction  with  the  usual  branches  of  agriculture,  except  in  the  coast 
counties,  where  the  climate  in  summer  and  autumn  is  damp  and  foggy, 
and  asserts  that  mulberry  trees  are  more  readily  and  cheaply  grown 
than  fruit  trees,  and  that  any  person  can  in  an  hour's  time  be  taught  in 
the  cocoonery  how  to  manage  and  feed  the  worms,  and  save  and  cure 
the  cocoons  for  market  5  and  that,  with  four  days  of  instruction  and  three 
weeks  of  practice,  a  woman  or  girl  can  become  expert  in  the  art  of  reel- 
ing silk. 

The  foreign  silk- worm  which  feeds  upon  the  ailauthus,  introduced  into 
the  United  States  years  ago,  is  found  iu  abundance  in  different  parts 
of  the  country,  yet  little  has  been  accomplished  in  utilizing  its  cocoons. 
A  more  particular  statement  of  its  distribution  and  comparative  value, 
and  of  the  introduction  of  the  oak-feeding  worm,  may  be  found  in  the 
report  of  the  Entomologist  in  this  volume. 

SILK  MANUFACTURE. 

In  the  Northern  States  silk  is  manufactured  into  dress  goods,  ribbons, 
velvets,  and  trimmings,  the  amount,  according  to  statements  in  com- 
mercial papers,  being  variously  estimated  at  $10,000,000  to  $20,000,000 
worth  annually.  We  have  found  it  difficult  to  obtain  reliable  informa- 
tion, and  cannot  vouch  for  the  absolute  correctness  of  the  following 
affirmations  and  figures,  but  present  for  what  they  are  worth  statements 
apparently  reliable.  Boston  reports  fifty  silk  factories,  mainly  engaged 
in  the  manufacture  of  velvets :  New  York  City,  fifty;  and  the  business 
is  carried  on  extensively  in  Schenectady,  Troy,  Yonkers,  and  at  Oneida* 
by  the  Oneida  Community,  who  commenced  late  in  1866,  manufacturing 
nearly  $25,000  worth  in  1867,  and  now  employ  130  female  operatives  in 
their  silk  factories.  A  considerable  business  is  done  at  Mansfield,  Hat- 
field, and  Manchester,  in  Connecticut.  A  company  in  Manchester  is 
said  to  fabricate  yearly  60,000  pounds  of  "  thrown  silk,"  60,000  pounds 
of  "  patent  spun,"  100,000  pieces  of  belt  ribbon,  and  600,000  yards  of 
wide  goods,  consisting  of  dress  silks,  gros  grains,  poplins,  foulards,  and 
pongees,  and  employs  1,000  operatives.  The  capital  invested  in  Massa- 
chusetts, New  York,  and  Connecticut,  is  $5,000,000.     Philadelphia  has 
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thirty  factories,  with  a  capital  of  $1,600,000.  Patersou,  New  Jersey, 
has  fifteen  factories.  One  corporation  manufactures  every  month  3,000 
pounds  of  silk  thread,  1,000  gross  of  silk  braids,  600  gross  of  hat  bands, 
350  yards  of  serge,  and  employs  300  operatives,  mostly  children.  An- 
other makes  70,000  yards  of  dress  trimmings  monthly.  The  aggregate 
number  of  persons  employed  in  the  factories  at  Patersou  is  3,500,  and 
there  are  70,000  spindles.  The  raw  silk  used  by  these  companies  is  im- 
ported from  China  and  Japan  free  of  duty,  but  first  passes  through  thg 
English  market,  where  the  prices  are  fixed. 

Mr.  E.  V.  De  Boissiere,  a  wealthy  French  gentleman,  has  engaged  in 
silk  culture  and  manufacture  near  Williamsburg,  Franklin  County,  Kan- 
sas, upon  an  estate  of  3,200  acres.  He  has  already  planted  over  half  a 
million  of  young  mulberry  and  ailanthus  trees,  raised  from  seed  imported 
from  France,  China,  and  California,  aud  is  every  year  enlarging. the  area 
of  his  groves.  He  proposes  to  raise  his  own  stock  of  raw  material,  which 
he  thinks  will  be  easily  accomplished  when  his  trees  have  fully  matured. 
Until  these  become  available  for  feeding,  he  will  import  from  China, 
France,  and  other  foreign  countries,  a  supply  of  material  for  his  manu- 
facturing enterprise.  The  cotton  fiber  used  in  some  of  his  fabrics  he  is 
compelled  to  procure  in  Manchester,  England,  none  of  sufficient  fineness 
being  yet  produced  in  this  country. 

The  erection  of  buildings  designed  to  accommodate  both  the  looms 
and  the  weavers,  with  their  families,  has  already  been  commenced.  One 
large  frame  building  is  occupied  by  two  families,  with  looms  for  weav- 
ing dress  silks.  Another  still  larger  building  has  been  erected  for  the 
accommodation  of  a  number  of  families  and  for  a  velvet-ribbon  loom. 
A  large  stone  factory  has  just  been  completed,  in  which  will  be  placed 
three  velvet-ribbon  looms,  with  machinery  for  making  silk  thread,  twist, 
&c  All  of  this  machinery  has  arrived  in  this  country,  and  will  be  imme- 
diately set  in  operation.  The  velvet-ribbon  loom  now  in  operation  pro- 
daces  250  to  300  yards  of  ribbon  per  day,  or  28  double  pieces,  woven  back 
to  back,  with  a  nap  or  plush  connecting  them,  which  is  cut  by  a  knife 
vibrating  with  the  movement  of  the  loom,  in  some  of  the  lower-priced 
fabrics  toe  warp  is  wholly  or  partly  cotton. 

Mr.  Do  Boissiere  exhibited  at  the  late  Ottawa  County  fair  several 
specimens  of  silk  velvet  ribbon,  which,  in  fineness  of  texture,  compact- 
ness of  fabrication,  and  brilliancy  of  color,  will  compare  favorably,  it 
is  claimed,  with  the  most  elaborate  products  of  the  Old  World.  This 
branch  of  silk  manufacture  has  hitherto  been  confined  mostly  to  a  few 
localities  in  France. 

Some  of  the  features  of  cooperative  associations  have  been  adopted 
in  this  enterprise.  Mr.  Do  Boissiere  proposes  to  erect  a  building  300 
feet  long  by  150  wide,  three  stories  high,  with  an  open  court  200  feet  by 
100.  for  the  accommodation  of  female  specialties.  A  common  refectory 
will  be  provided,  and  subsistence  offered  at  the  low  prices  attainable  by 
this  method.  He  is  now  importing  from  France  fresh  supplies  of  skilled 
labor  and  machinery. 

The  California  Silk  Manufacturing  Company,  which  was  organized 
March  4, 1870,  with  a  capital  of  $50,000,  has  engaged  an  experienced 
silk  manufacturer,  and  proposes  to  erect  immediately  a  factory  building 
125  feet  long,  50  wide,  and  two  stories  high.  The  culture  and  manufac- 
ture of  silk  bid  fair  to  become  one  of  the  most  important  interests  in 
the  State. 

DISEASES  OF  THE  SILK-WORM. 

A  writer  in  the  North  China  Daily  News,  of  Juno  30, 1870,  says  that 
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the  silk- worm  disease,  the  pdbrine,  has  recently  been  discovered  in  the 
eggs  of  the  silk-worms  of  Japan,  notwithstanding  the  distinct  declara- 
tion of  the  Italian  commission  to  the  contrary.  It  first  exhibits  itself  in 
the  form  of  a  corpuscle  in  the  egg7  and  is  said  to  be  contagious  and  or- 
ganic, and  capable  of  transmission  by  propagation.  An  examination 
of  fifty  cards  being  made  by  Lewis  Crivelli,  only  six  were  found  to  be 
sound.    The  Italian  congress  called  to  investigate  the  subject  came  to 

ihe  conclusion  that  the  disease  has  its  origin  in  this  corpuscle.  The 
apaneso,  therefore,  have  now  to  contend  with  this  disease,  and  also  with 
another,  called  the  tiji,  besides  an  enfeebled  state  of  the  silk-worm, 
caused  probably  by  the  enormous  demands  for  the  eggs  during  a  few 
years  past.  These  difficulties  are  very  formidable,  and  will  require  the 
most  energetic  eflbrts  on  the  part  of  the  silk-growers  and  the  Japanese 
government  to  counteract  them.  The  government  has  already  distrib- 
uted throughout  the  silk  districts  Mr.  Adams's  report  on  the  uji,  in  which 
he  describes  how  it  fastens  itself  on  the  young  worms,  and  deposits  its 
eggs  within  their  skins.  He  shows  the  necessity  of  destroying  the  uji 
at  once,  instead  of  throwing  it  away  as  if  a  dead  insect,  when  in  reality 
it  is  a  living  one  in  the  grub  state.  He  recommends  further  that  when 
silk-worms  are  about  to  spin  their  cocoons,  the  peasants  should  sepa- 
rate all  those  worms  which,  from  the  black  mark  on  them,  are  known 
to  contain  uji,  and  suffocate  all  the  cocoons  which  they  produce,  thus 
destroying  the  uji  at  the  same  time.  These  cocoons  would,  of  course,  be 
used  for  silk.  The  home  department  of  Japan  has  called  the  careful 
attention  of  the  silk-producers  to  the  various  diseases  to  which  the  silk- 
worm is  liable,  and  has  demanded  that  they  should  search  out  the  causes 
which  produce  them,  instead  of  referring  them  to  a  supernatural  power 
over  which  man  has  no  control.  It  has  also  offered  honorable  mention 
and  liberal  rewards  to  those  who  will  discover  the  best  methods  of  eradi- 
cating the  disease,  or  of  improving  the  breed  or  the  system  of  rearing 
the  worms.  It  is  confidently  expected  that  these  efforts  of  the  govern- 
ment will  result  favorably  in  putting  an  end  to  these  diseases,  and 
bringing  the  silk  production  up  to  its  original  standard. 

It  is  supposed  by  some  that  the  disease  is  caused  by  a  small  fly  which 
deposits  its  eggs  on  the  silk- worm  just  before  the  latter  enters  the  cocoon. 
These  eggs,  adhering  to  the  worm,  are  carried  into  the  cocoon,  where  they 
hatch  about  the  time  the  cocoon  is  finished,  producing  very  small  mASm 
gots,  which  prey  upon  and  destroy  the  chrysalis. 

Dr.  Tryski,  the  Austrian  commissioner  to  Japan,  visiting  California 
on  his  way  home,  informed  Mr.  Hoag  that  the  losses  of  cocoons  set  aside 
for  eggs  in  Japan,  in  1869,  ranged  from  30  to  75  per  cent.,  the  usual  sup- 
ply of  eggs  being  diminished  in  corresponding  proportion.  As  a  conse- 
quence, eggs  commanded  $4  50  to  $5  per  ounce ;  but  notwithstanding 
this  high  price,  there  had  been  shipped  to  Europe,  up  to  the  time  of  his 
leaving  Japan,  1,300,000  ounces,  at  a  cost  in  Japan  of  about  $5,850,000, 
the  shipment  being  still  in  progress,  and  estimated  to  reach  for  the  year 
2,000,000  ounces,  at  a  cost  of  $9,000,000.  He  also  stated  that  California 
had  the  power  to  secure  this  trade,  for  the  reason  that  the  disease  men- 
tioned is  extending  its  ravages  in  Japan,  causing  serious  diminution  iu 
the  supply  of  eggs  and  a  corresponding  increase  in  price. 

Professor  Tyndall,  in  an  address  recently  delivered  in  Liverpool  be- 
fore the  British  Association,  estimates  that  France  has  sustained  a  loss 
of  $242,000,000  within  the  last  seventeen  years,  caused  by  the  pdbrine, 
or  silk-worm  disease. 

M.  Sintrae,  of  France,  has  made  a  series  of  experiments,  which  he  has 
communicated  to  the  Academy  of  Sciences  in  Paris,  to  ascertain  the 
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cause  of  the  silk-worm  disease  now  so  prevalent  in  that  country  and 
other  parts  of  Europe  and  Asia.  From  his  experiments  he  concludes, 
that  the  worms  succeed  much  better  when  raised  in  the  open  air  than 
when  kept  in  close  rooms  at  high  temperatures,  as  is  usually  the  case; 
that  they  bear  very  well  a  temperature  as  low  as  47°  and  as  high  as 
104°;  and  that  they  are  not  injured  by  the  direct  rays  of  the  sun  nor  by 
sudden  changes  of  temperature.  Ho  attributes  the  disease  to  confine- 
ment in  too  close  rooms,  and  recommends  that  they  be  kept  in  open  sheds, 
with  roofs  sufficient  to  keep  off  the  rain.  Worms  kept  in  this  way  yield 
very  satisfactorily,  38  ounces  of  eggs  furnishing  sufficient  silk- worms  to' 
produce  372  pounds  of  cocoons,  besides  a  largo  number  of  eggs  from 
which  to  rear  a  new  stock. 

SILK  SUPPLY. 

In  consequence  of  the  diseases  of  the  silk-worm,  the  imports  of  raw  silk 
into  Great  Britain  have  fallen  off  40  per  cent.,  and  prices  have  risen  100 
per  cent.  Many  silk  manufacturers  have  abandoned  their  business  and 
sought  other  employment.  Imports  of  silk  from  China  into  Great 
Britain,  between  the  years  1857  and  1864,  fell  from  9,000,000  pounds 
per  annum  .to  3,000,000  pounds;  and  in  one  year,  1864,  they  fell  from 
7,000,000  to  3,000,000  pounds.  To  remedy  this  evil,  the  silk  manufac- 
turers of  England  have  formed  a  company,  called  the  "Silk  Supply 
Association,"  the  object  of  which  is  to  stimulate  silk  production  by  cot- 
tage culture,  and  in  every  other  practicable  way,  in  all  countries  where 
the  silk-worm  can  be  raised;  to  encourage  the  introduction  and  ex- 
change of  eggs  of  the  best  kinds  of  silk- worms ;  to  impart  practical 
suggestions  to  silk-producers  for  improving  the  quality  of  their  silk  and 
the  manner  of  reeling  it ;  to  promote  importations  of  cocoons  from  coun- 
tries which  have  not  facilities  for  reeling  them :  and  to  confer  with  all 
consular  agents  in  foreign  countries  to  secure  their  cooperation  in  pro- 
moting and  extending  the  culture  of  silk  in  all  places  where  they  can 
exert  an  influence.  The  association  has  already  published  a  "  Guide  to 
Sericulture,"  and  intends  soon  to  issue  a  monthly  journal,  called  the 
Journal  of  the  Silk  Supply  Association,  for  the  purpose  of  more  effect- 
ually carrying  out  its  objects.  An  attempt  to  cultivate  the  Bombyx  mori, 
or  true  silk-worm,  in  England,  is  proposed  to  be  immediately  undertaken, 
and  a  speedy  revival  of  silk  culture  is  confidently  anticipated. 
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USAGES  AND  ABUSES. 

The  wide  margin  between  the  home  prices  of  fruits  and  vegetables, 
the  grains  and  meats  of  the  farm,  and  the  rates  at  which  they  are  sold 
to  city  consumers,  is  often  suggestive  of  extortionate  combinations  and 
oppressive  regulations  and  usages,  by  which  greed  obtains  a  large  portion 
of  the  reward  of  labor.  While  the  laborer  who  carries  the  produce  of  the 
farm  to  the  city  larder  is  as  worthy  of  his  hire  as  the  husbandman  him- 
self, there  is  opportunity  for  oppression  in  the  fact  that  the  market  men 
and  hucksters  of  the  city  are  voters  of  the  municipality,  and  the  selfish- 
ness of  human  nature  in  such  a  contingency  usually  involves  municipal 
regulations  in  some  degree  unjust  and  burdensome  to  the  original  producer. 
Where  farmers  are  permitted  equal  opportunity  with  hucksters  to  sell 
in  open  market,  there  can  be  no  ground  .for  censure  of  city  dealers. 
1CA 
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The  usages  and  regulations  of  different  markets  are  so  diverse  that  it 
has  been  (loomed  a  matter  of  much  importance  to  examine  in  detail  the 
peculiarities  of  the  systems  in  vogue  in  the  principal  cities  in  the  coun- 
try, with  the  hope  and  expectation  that  the  better  features  of  the  best- 
regulated  markets  may  ultimately  secure  general  adoption.  It  was 
believed  that  a  general  reform  in  our  market  system  is  required,  and 
that  by  taking  wise  and  proper  steps  such  reform  could  be  inaugurated 
and  carried  to  gratifying  results.  The  first  step  was  to  arrive  at  a  com- 
plete statement  of  these  objectionable  usages  or  customs  in  the  food 
market ;  and  with  that  view  a  circular  was  sent  from  this  Department 
to  a  number  of  persons  who,  from  their  official  or  editorial  position,  were 
likely  to  bo  possessed  of  the  information  sought,  asking  information 
upon  the  following  points : 

1.  Number  of  days  in  the  week  and  hours  of  the  day  in  which  farmers 
are  permitted  to  sell  from  their  wagons. 

2.  Amount  of  space  at  the  market-houses  and  on  the  streets  which 
they  are  allowed  to  occupy. 

3.  Prices  obtained  by  middlemen  or  hucksters,  compared  with  the  rates 
allowed  by  them  to  producers. 

4.  The  bearing  of  prevalent  usages  of  commission-meu  upon  the 
interests  of  producers. 

5.  Amount  of  license  (if  any)  required  of  farmers,  and  other  munici- 
pal restrictions  or  requirements  in  regard  to  their  sales. 

The  result  of  this  request  has  been  the  appearance  of  articles  in  the 
leading  journals  of  our  cities  reciting  the  various  abuses  to  which  house- 
keepers are  subjected  in  purchasing  provisions. 

The  Department  is  also  in  receipt  of  long  and  in  many  cases  carefully 
prepared  reports  of  the  market  systems  of  our  cities,  and  of  public  doc- 
uments, as  charters  and  market  ordinances,  and  in  some  cases  extended 
historical  statements  of  the  gradual  development  of  systems  to  corre- 
spond with  the  growth  of  cities.  This  mass  of  material  has  caused  some 
embarrassment  from  its  bulk  and  from  the  difficulty  of  establishing  any 
system  of  presentation  that  would  Avoid  a  wearisome  repetition. 

MARKETING  IN  CITIES  OF  LESS  THAN  100,000  POPULATION. 

The  difficulties  of  supplying  the  smaller  cities  with  various  articles  of 
food  are  not  serious.  From  some,  Albany  and  Norfolk,  for  instance,  no 
complaints  have  been  forwarded.  In  Albany  the  farmers  drive  into 
town  in  their  farm  wagons,  and  the  only  city  usage  that  affects  them  is 
one  that  requires  the  broad  and  beautiful  street  where  they  stand  to  be 
cleared  by  11  o'clock.  The  sales  are  made  direct  by  the  farmer  to  the 
families  or  storekeepers,  generally  through  the  agency  of  runners,  who 
earn  a  small  commission  where  produce  is  sold  in  quantity. 

The  plan  and  geographical  position  of  towns  have  much  to  do  with  mar- 
ket usages.  Albany  has  the  least  cause  for  complaint  of  any  city  which 
has  answered  this  circular.  It  is  surrounded  by  a  fine  farming  coun- 
try, the  estates  extending  to  within  a  mile  in  some  directions  of  the  street 
where  the  principal  sales  are  made.  That  street  is  so  broad  and  the 
grade  is  so  steep  that  making  a  market  of  the  center  of  it  does  not  lower 
its  tone  or  detract  from  its  healthfulness  as  a  place  for  residences  of  the 
first  class.  On  the  other  hand,  cities  like  Newark,  New  York,  and  San 
Francisco,  that  are  separated  from  farming  communities  by  arms  of 
the  sea  or  by  marshes  and  rivers,  report  the  most  objectionable  usages. 
Mobile  also,  built  on  a  peninsula  between  a  river  and  an  arm  of  the  sea, 
with  a  wide  interval  of  marsh  aud  barrens  separating  it  from  productive 
lands,  complains  of  .the  unrighteous  profits  exacted  of  the  consumer  by 
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middlemen  and  hucksters.  In  Mobile  and  Charleston  these  hucksters 
charge  from  ISO  to  200  per  cent,  advance.  In  Norfolk  the  advance  m 
quite  reasonable,  being  on  an  average  net  over  20  per  cent,  beyond  the 
sum  paidthe-producer. 

In  most  eases  it  has  no*  been  found  practicable  to  regulate  the  rela- 
tions between  the  former  and  the  city  consumers  by  ordinance. 
Bates  have  been  made  in  some  instances  prohibiting  the  sale  to  hnek 
sters,  bet  they  are  either  avoided  by  a  subterfuge  or  have  become  dead 
letters  on  the  statute-book.  The  rapid  growth  of  our  cities,  especially 
of  the  manufacturing  cities,  where  a  majority  of  the  operatives  are  ot 
foreign  birth,  wiR  of  itself  aeeomt  lor  many  of  the  abuses  complained 
of.  Suppose,  for  instance,  that  Albany,  which  has  as  good  market  usages 
as  any  town  of  its  population  in  the  country,  should  grow  to  be  a  city  of 
150,000  or  200,000,  and  that  a  majority  of  the  accession  were  from  the 
hard-working  elass,  natives  and  foreigners.  The  street  where  now  nine- 
tenths  of  the  food  of  the  towns-people  are  bought  directly  from  the  farm- 
ers would  be  found  remote  from  the  new  and  densely  settled  parts  of  the 
city.  To  supply  them,  the  potatoes,  cabbage,  carrots,  veal,  eggs,  and 
milk  could  not  be  raised  within  easy  driving  distance.  The  railroads 
would  be  extensively  used.  The  farmer  would  not  find  it  practicable  to 
come  with  his  produce;  the  middleman  would  become  a  necessity,  and 
rt  would  be  for  his  interest  to  drive  the  producer  away  from  the  city, 
which  eoufct  be  dene  by  some  ordinance  made  in  the  hucksters7  interest. 
Of  the  farmers  who  have  for  years  been  standing  on  Capitol  Hill,  some 
would  ptefer  the  quiet  of  their  forms,  and  sell  their  market-wagons ;  some 
would  ptefer  the  bustle  and  possible  gains  of  the  city,  and  become  huck- 
sters. This  is  substantially  the  history  of  market  usages  in  our  towns, 
when  they  reach  and  pass  a  population  of  100,000c  In  all  towns  of  less 
size,  however,  a  study  of  the  market  practices  has  convinced  us  that 
there  is  no  difficulty  in  securing  direct  trade  between  the  farmer  and 
the  consumer.  The  very  hands  that  dropped  and  dug  the  potatoes  may 
measure  them  out  by  the  bushel  or  the  barrel  at  the  door  of  the  merchant, 
the  lawyer,  and  the  capitalist.  All  that  is  required  to  secure  this  end  is 
combination  and  cooperation  on  the  part  of  the  farmers,  followed  by  city 
ordinances,  so  framed  as  to  promote  this  direct  tratte  rather  than  to  dis- 
courage formers  and  throw  the  food  supplies  into  the  hands  of  middle- 
men and  hucksters. 

KABKBT  SYSTEMS  OF  LABGE  CITIES. 

A&  above  indicated,  when  a  place  returns  a  population  of  about 
100,000,  from  the  nature  of  things^  the  length  of  streets,  the  enhanced 
value  of  lands  near  the  city,  the  influx  of  crowds  indifferent  to  the  quality 
of  their  food  or  ignorant  of  the  characteristics  of  sound  meats  and  fresh 
vegetables,  the  market  usages  undergo  a  change,  and  the  problem  of 
famishing  great  metropolitan  centers  with  food  in  abundance,  on  mode- 
rate terms,  becomes  one  of  the  first  practical  importance.  A  market-house 
and  a  market  system  that  were  exactly  adjusted  to  the  wants  of  a  city 
of  6^000  or  'ZOvOO^  grow  yearly  more  inadequate  as  the  population 
KwetLs  to  130,eWV  1S*M***>  and  to.  higher  figures.  Boston  furnishes  a 
notable  instance.  In  182ft,  when  the  corner-stone  of  Faneail  Hall  Market 
was  laid,  the  population  of  Boston  was  somewhat  less  thpn  60,000, 
mainry  included  within  a  circuit  of  a  mile.  The  surrounding  country  was 
thtnry  populated,  and  was  devoted  chielty  to  agriculture.  Fruits  and 
vegetables  were  raised  in  abundance  within  an  hour's  ride  of  the 
market  by  wagon.  Vermont  and  New  York  furnished  all  the  roasts  and 
steaks  the  Boston  tafctes  required.    Now  the  territory  .that  was  occupied 
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by  60,000  persons  shelters  over  200,000,  and  the  population  of  the 
city  and  of  the  towns  that  are  practically  suburbs  and  inhabited  mainly 
by  merchants  and  artisans  is  about  650,000.  The  business  at  Faneuil 
Hall  Market,  at  first  retail,  is  now  chiefly  wholesale  and  jobbing.  It  is 
the  great  provision  exchange  for  New  England.  Not  over  2,000  out  of 
50,000  families  go  there  to  market.  They  buy  at  second-hand  of  corner 
grocers.  There  are  739  such  shops  now,  and  there  were  but  330  in  1851, 
showing  that  the  corner-grocery  system  is  increasing  faster  than  is  ne- 
cessary to  keep  pace  with  the  population.  The  prices  at  these  shops  are 
higher  than  at  Faneuil  Hall,  but  the  difference  is  not  excessive,  and  can 
be  kept  moderate  if  the  citizens  will  but  inform  themselves  of  Faneuil 
Hall  prices,  and  show  a  determination  to  go  there  rather  than  to  pay 
more  than  an  equivalent  for  the  loss  of  time  in  goinjg  to  a  more  distant 
market. 

The  market  system  of  New  York  closely  resembles  that  of  Boston. 
Of  public  markets  there  are  fourteen,  of  which  the  principal  are  Wash- 
ington, West  Washington,  Fulton,  Center,  and  Tompkins. 

Designed  originally  as  a  series  of  stalls  and  stands,  where  the  mer- 
chant or  other  citizen,  with  basket  on  arm,  could  meet  the  farmer  face 
to  face,  the  business  has  expanded  so  enormously  that  the  good-will  of 
some  of  these  stands  is  worth  from  $10,000  to  $50,000,  and  there  are 
many  which  cannot  be  purchased  at  all.  Men  who  have  built  up  a  busi- 
ness and  prospered  by  it  do  not  care  to  remove  and  thereby  enable  the 
market  officials  to  dispose  of  the  stand  for  a  large  sum  of  money.  There 
are  marketmen  who  hire  stalls  and  do  not  occupy  them,  preferring  to 
do  business  outside,  but  to  retain  possession  of  their  stands,  thus  pre- 
venting other  persons  from  getting  them. 

The  practice  with  farmers  is  to  gather  around  the  market  with  their 
wagons  as  early  as  9  o'clock  in  the  evening  of  the  day  preceding  that  on 
which  they  expect  to  sell  their  produce.  They  must  take  their  position 
in  regular  order  and  pay  their  fees,  when  they  remain  unmolested. 
When  the  market  opens  in  the  morning,  the  producers  may  deal  directly 
with  hucksters  if  they  wish,  or  they  may,  if  they  do  not  care  to  wait, 
put  their  goods  in  the  hands  of  middlemen,  who,  for  a  commission  of  10 
per  cent,  for  perishable  articles,  of  25  cents  per  barrel  for  potatoes  or 
apples,  will  sell  this  produce  for  them  and  make  returns.  Sometimes  it 
is  advantageous  for  the  producer  to  dispose  of  his  articles  through  the 
commission  merchant,  especially  when  the  market  is  glutted,  or  when 
he  may  be  unable  to  be  present  in  person.  The  producers  and  huck- 
sters can  remain  in  and  around  the  market  as  long  as  they  please,  the 
old  rule  requiring  them  to  leave  at  12  o'clock  noon  being  now  obsolete. 
Producers  can,  if  they  desire,  sell  to  any  other  person  than  a  huckster 
or  commission  merchant  outside  the  market,  and  can  deliver  goods  to 
hotels  or  private  houses  if  they  wish. 

As  buyers  of  food,  the  population  of  New  York  can  be  divided  into 
three  classes.  There  are  the  upper  20,000,  who  live  in  five-story  brown- 
stones,  and  spend  from  $5  to  $10  daily  in  the  purchase  of  perishable  food 
and  as  touch  more  for  pantry  articles.  For  such,  nearness  to  a  market-house 
is  a  prime  necessity ;  hence  the  steady  increase  in  the  number  and  neat- 
ness of  outfit  of  grocers'  and  butchers'  establishments  on  or  near  fash- 
ionable streets.  The  proprietors  of  these  go  to  Washington,  West  Wash- 
ington, and  Fulton,  as  wholesale  houses,  and  take  the  cream  of  all  that 
comes,  the  tenderloins,  the  fat  chops;  the  finest  chickens,  the  fattest  tur- 
keys, paying  well  and  expecting  their  customers  to  pay  better.  In  New 
York  and  Brooklyn  there  are  100,000  families  that  buy  liberally  and  in- 
tend to  have  good  food,  but  always  with  more  or  less  regard  to  economy 
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and  thrift  For  such,  the  market  accommodations  of  these  great  cities 
are  wholly  inadequate.  Half  an  hour  is  consumed  in  going  and  another 
half  hour  in  returning  from  the  markets  where  good  articles  can  be  had 
at  moderate  prices.  The  alternative  is  to  pay  a  dollar  beyond  the  proper 
value  of  a  marketing  at  a  fashionable  stall  where  meats  are  good,  or  to 
buy  at  a  third-rate  stand,  where  the  million  go,  where  the  vegetables  are 
wilted,  the  chickens  are  blue,  and  the  beef  Texan. 

Philadelphia  has  for  generations  been  noted  for  the  excellence  of  its 
market  system.  There  is  a  law  in  force  providing  that  vegetables,  pro- 
visions, or  fruits,  exposed  for  sale  shall  not  have  been  previously  pur- 
chased within  the  limits  of  the  city.  When  the  city  erects  a  market- 
house,  one-half  of  the  building  remains  free  for  the  use  of  the  country- 
people  attending  the  market ;  and  no  fees,  tolls,  or  perquisites  are  to  be 
exacted  from  them  for  the  use  thereof.  Persons  who  send  or  carry  the 
produce  of  their  farms  to  market  may  sell  beef,  mutton,  &c.,  slaughtered 
on  their  farms ;  and  persons  so  selling  such  meats,  &c,  are  not  liable 
to  any  fine  for  selling  in  less  quantities  than  one  quarter  5  provided  that 
farmers  using  the  stalls  in  the  market-houses  for  such  purposes  shall  pay 
a  rent  or  compensation  for  each  stall  not  exceeding  $20  per  annum. 
The  select  and  common  council  annually  elect  a  "commissioner  of  mar- 
ket-houses." No  person  is  allowed  to  sell  or  expose  for  sale  elsewhere 
within  the  market  limits  than  in  the  stands  specially  provided  therefor 
any  fruits,  vegetables,  or  other  provisions  (except  fresh  fish,  meal,  or  flour) 
which  have  been  before  purchased  within  the  city  of  Philadelphia,  No 
person  exercising  the  trade  of  a  butcher  is  permitted  to  occupy  a  stand 
or  station  without  the  market-houses  free  of  rent ;  and  no  person  is 
allowed  to  offer  for  sale  any  veal,  beef,  lamb,  &c,  unless  the  same  is  the 
produce  of  his  or  her  own  farm,  upon  any  of  the  streets  authorized 
for  the  stands  for  market-wagons,  under  a  penalty  of  $20.  The  stalls 
and  stands  within  the  public  market-houses,  and  places  for  the  use  of 
which  rent  may  be  lawfully  charged,  are  let  annually.  No  person  is 
allowed  to  use  steelyards  or  spring-balances  within  the  market-houses. 
No  person,  except  farmers  bringing  the  produce  of  their  farms  to  mar- 
ket, is  allowed  to  sell  or  expose  for  sale  any  butcher's  meat  in  any 
streets  or  other  highways  of  the  city  south  of  Lehigh  Avenue,  east  of 
the  river  Schuylkill,  or  north  of  Morris  street,  in  any  cart,  wagon,  &c, 
nor  carry  about  the  same  for  sale. 

inconsequence  of  the  execution  of  these  regulations,  the  second  city 
of  the  Union  has  better  marketing  than  some  towns  of  one-fifth  her 
population.  On  Wednesdays  and  Saturdays,  in  the  afternoon,  thou- 
sands of  pounds  of  butter,  poultry,  meat,  and  sausages  are  sold  to  con- 
sumers by  farmers  from  Delaware,  Chester,  and  all  the  counties  within 
thirty  miles  of  the  city.  Their  butter-tubs  are  larger  and  handsomer, 
the  balls  are  fairer  and  more  golden,  than  are  to  be  seen  in  any  other  city. 
The  market-houses  of  New  York  are  musty  old  rookeries,  and  those  of 
Baltimore  are  sheds,  compared  with  the  elegant,  cleanly,  sweet-smelling, 
though  expensive,  buildings  in  which  the  Pennsylvania  farmer  meets  the 
consumer  face  to  face. 

The  cities  which  grow  most  rapidly  are  found  to  adopt  or  to  allow 
usages  which  will,  no  doubt,  be  corrected  as  business  crystallizes  into 
permanent  forms.  Thus,  Chicago  gives  the  common  council  the  right 
to  license  private  meat  and  fish  shops.  The  result  is,  that  marketing 
stalls  are  scattered  promiscuously  over  that  most  vigorous  and  thrifty 
metropolis.  Next  to  a  great  hardware-house  you  buy  a  roast,  and  the 
latest  novel  is  side  by  side  with  white  fish  caught  in  Lake  Superior. 

The  mischief*  of  a  bad  market  system  are  aptly  illustrated  by  the  re- 
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port  we  have  received  from  Saa  Fj&ocisco,  a  eity  on  a  peaiasula,  *nd  boilt 
with  gajeat  rapidity,  and  without  a  knowledge  of  the  probable  sag&i- 
trade  it  might  reach.  Oar  correspondent's  letter  is  given  at  length,  as 
mach  because  it  illustrates  the  evils  thatexist  ia  a  formless  aggravated 
in  other  cities,  as  because  of  the  xdearaess  of  his  statement : 

Sao  Francisco  is  situated  on  the^od  «f  a  peni&saAa,  much  of  which,  especially  that 
part  near  the  city,  is  unfit  &r  cultivation.  The  fertile  plain  -of  Alameda  is  only  fivo 
miles  distant,  on  the  eastern  aide  of  the  hay,  hut  the  farmers  seldom  take  their  wagons 
across  in  the  ferry-boats,  and  the  consumers  get  nearly  all  their  fruit,  and  a  large  part 
of  their  vegetables,  from  middle  men. 

Living  in  San  Francisco  is  -dear,  and  all  the  ootmmssianfl  and  profits  are  liigh.  The 
commission  merchants  who  Deceive  butter,  cheese,  eggs,  finite,  and  vegetables  from  the 
""  icers  in  considerable  quantities,  and  sell  again  in  large  quantities,  with  very  little 


producers 
nandHng, 


ig,  charge  five  to  eight  per  cent.  There  are  jobbers  who  purchase  such  articles 
in  bulk  from  the  producer,  and  mako  ten  to  twenty  per  cent:  profit.  They  must 
bave  pay  foe  the  risks  they  incur,  the  capital  they  invest,  the  time  they  spend  in  exam- 
ining the  merchandise,  and  the  labor  they  devote  to  assorting  and  taking  care  of  it. 
The  producers  who  send  their  produce  to  commission  merchants  get  more  on  the  aver- 
age by  ten  to  fifteen  per  cent,  than  those  who  sell  to  wholesale  dealers,  but  they  also 
incur  risks,  for  the  commission  merchant  will  not  rnettr  much  trouble  to  prevent  per- 
ishable articles  from  spotting,  and  will  not  spend  anything  in  forcing  them  on  the 
market.  Fruit,  after  re-assorting  and  repacking,  can  orWibe  soMfoTtwKK>asmuch  as 
it  could  be  without ;  but  the  commission  merchant  will  not  do  the  work,  because  his 
principal  would  object  to  the  expense.  In  tlie  packing  of  all  kinds  of  fresh  fruit  there 
is  need  of  improvement.  The  grapes  from  certain  vineyards,  pears  and  apples  from 
certain  orchards,  simply  became  of  better  selection  and  packing,  bring  25  to  50  per 
cent.,  and  in  some  oases  100  portent.,  ntoee  than  others  that  were  equally  good  when 
on  the  trees  or  vines. 

The  retailers  of  fruit,  vegetables,  butter,  cheese,  and  eggs  generally  purchase  of  com- 
mission merchants,  and  sefi  at  25  to  100  per  cent,  advance.  The  more  perishable  the 
article,  the  higher  the  profit  on  good  lots,  to  compensate  for  losses  on  bad  lots.  On 
kitchen  vegetables,  sold  in  small  lots,  grapes,  berries,  and  very  soft  kinds  of  fruits,  the 
profit  is  100  per  cent.    On  fresh  butter  the  retailers  generally  make  10  cents  per  pound. 

Host  of  the  gardeners  near  San  Francisco  are  Italians,  who  bring  in  their  vegetables 
every  night  in  two-horse  spring-wagons,  with  loads  piled  irp  four  to  six  feet  above  th© 
top  of  the  wagon-bed,  and  kept  in  place  by  ropes  or  canvas.  The  sales  oommence 
about  ^yq  o'clock,  and  at  eight  the  wagons  have  disappeared,  and  the  street  is  closed 
up.  The  stewards  of  hotels  and  large  boarding-liouscs.  the  retail-market  men,  and 
many  of  the  poorer  class  of  housekeepers,  purchase  at  these  wagons,  where  they  get 
their  vegetables  cheaper  than  in  the  market-bouses.  Those  ga$denf*ra  who  are  not 
Italians  usually  send  their  produce  to  commission  men,  who  charge  £  per  cent,  com- 
mission. 

Beef  and  mutton  are  furnished  to  the  San  Francisco  market  chiefly  by  a  few  butch- 
ers, who  own  considerable  areas  of  pasture  land  near  the  city,  and  bu5r  up  great  num- 
bers of  cattle.  They  agree  on  the  prices  to  be  -charged  for  beef ,  and  before  th*  com- 
pletion of  the  Pacific  Kailroad  email  dealers  accepted  their  prioes,  bat  the  markets 
nave  been  afieoted  by  the  rooeipts  of  beof  slaughtered  in  Wyoming  Territory  and 
shipped  in  a  frozen  condition  in  refrigerator  cars  to  San  Francisco,  where  it  is  sold  at 
8  to  10  cents  per  pound,  when  the  California  beef  would  otherwise  sell  for  12  or  15 
cents.  Th&  Wyoming  beef  is  tender  nod  juicy,  but  does  not  keep  long.  The  game  and 
poultry  arc  sent  to  agents,  who  change  5  to  8  per  cent,  commissioii,  and  sell  without 
delay  to  the  retailer,  seldom  moving  the  articles  from  the  wharf  where  they  ai«  lauded 
previous  to  sale.    The  retailers  usually  make  25  to  50  per  cent,  profit. 

There  is  no  fixed  rule  for  the  profits  of  retailers  of  fresh  provisions ;  they  depend  on 
the  conditions  of  the  merchandise,  the  amount  of  the  stock,  and  Hie  urgency  of  the 
demand.  A  hot  day,  which  hastens  fermentation  or  putrefaction,  a  heavy  ram,  which 
prevents  housekeepers  from  going  out,  ah  unexpected  arrival  of  a  large  lot  of  fruit  or 
beef,  the  detention  of  a  train  or  steamer  with  an  expected  supply,  may  cause  a  rise  or 
fall  of  20  to  40  per  cent,  in  prices.  The  general  rates  of  proms  of  middle-men  in  San 
Francisco  may  be  summarily  stated  thus :  Nearly  all  the  fruit,  dairy  produce,  game, 
poultry,  aad  a  considerable  part  of  the  vegetables  sold  in  the  city  pass  through  the 
hands  of  ooiumission  merchants,  who  charge  5  to  8  per  cent,  commission. 

Some  of  these  articles  are  bought  from  producers  by  jobbers,  who  make  10  to  20  per 
cent,  profit.  The  retailers  buy  their  fruit  -and  dairy  produce  of  commission  merchants 
or  jobbers,  and  charge  30  to  30  per  oent.  profit  on  baiter,  cheese,  and  «ggs ;  25  to  40  on 
apples  and  hard  pears,  and  40  to  £00  an  poaches,  soft  pears,  apricots,  grapes,  buiika,  Jcc. 
Ine  green  vegetables  they  buy  generally  of  th©  producers,  and  sell  at  an  advance  of 
100  per  cent. 
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Of  one  dollar  paid  by  the  consumer,  the  producer  generally  gets  70  cents  on  butter. 
cheese  and  eggs,  65  cents  on  apples  and  hard  pears,  35  to  45  cents  on  soft  fruit  and 
berries,  and  on  green  vegetables  50  cents.  Out  of  this  he  must  pay  the  freight  to  the 
place  where  the  fruit  sale  is  made  in  the  city,  provide  the  packages,  pay  return  freight 
on  them,  incur  all  the  expenses  of  picking  and  packing,  and  all  the  risks  of  loss  pre- 
vious to  the  first  sale. 

The  retailer  who  has  a  stall  20  feet  square  in  the  market,  or  a  shop  20  by  CO  feet. 
sells  all  the  produce  of  two  dozen  orchards  and  gardens,  covering  an  area  of  several 
hundred  acres,  and  receives  as  much  for  the  labor  of  himself,  one  clerk,  perhans,  and 
a  teamster,  who  delivers  his  merchandise  to  the  consumers  at  their  houses,  as  the  two 
dozen  orchardists  and  gardeners.  The  retailers  do  not  get  rich,  but  they  live  with 
more  ease  and  in  a  more  expensive  manner  than  the  farmers  who  have  done  the  chief 
work,  furnished  most  of  the  capital,  and  incurred  all  the  risks.  The  producers  set 
little,  the  consumers  pay  much ;  the  middlemen  take  the  bulk  of  the  profit.  No 
orcliardist  or  gardener  has  his  own  retail  establishment  in  the  city,  nor  is  there  any 
cooperative  association  of  any  class  of  agriculturists  to  sell  their  produce,  except  in 
the  wine  business,  and  that  partakes  of  the  nature  of  a  manufacture. 

Middlemen  are  and  always  will  be  indispensable,  and  they  must  be  paid.  The  far- 
mer may  carry  his  produce  to  the  house  of  the  consumer,  but  then  he  becomes  a  mid- 
dleman for  the  time ;  the  consumer  may  go  to  the  garden  to  make  his  purchases,  but 
he,  too,  becomes  a  middleman.  Producers  and  consumers  generally  cannot  meet,  and 
the  transactions  between  them  must  go  through  the  hands  of  others.  But  the  number 
and  the  profits  of  middlemen  are  disproportionately  large,  and  as  they  contribute 
nothing  £o  production,  and  are  burdens  on  the  producing  classes,  it  seems  to  be  the 
interest  of  the  general  public  that  they  should  be  reduced  as  much  as  practicable. 

It  seems  impossible,  however,  to  make  any  reductions  without  departing  from  princi- 
ples of  business  sanctioned  by  custom  and  long  experience.  We  have  in  San  Fran- 
cisco five  large  market-houses,  each  of  which  has  five  to  ten  small  stalls  where  vegeta- 
bles and  fruits  are  sold.  One  large  stall  could  do  all  the  business  at  less  expense ;  but 
if  the  proprietor  of  this  large  stall  could  drive  out  all  the  little  ones,  instead  of  making 
fruit  cheaper  for  the  consumer  he  would  probably  charge  them  the  same  price,  and  put 
the  profit  in  his  pocket.  Even  if  he  should  promise  to  reduce  the  price  to  the  con- 
sumer and  increase  it  to  the  producer,  we  would  fear  to  give  him  the  monopoly  of  the 
privilege  of  selling  fruits  and  vegetables  in  that  market  and  in  its  vicinity.  It  is  evi- 
dent, however,  that  the  only  improvement  must  come  from  a  reduction  in  the  number 
of  middlemen,  systematizing  their  business,  and  holding  them  to  account. 

Our  laws  permit,  and  public  opinion  encourages,  cooperative  movements;  but  in  fruit 
and  vegetables,  which  differ  greatly  in  value  when  first  fit  for  market  and  are  seri- 
ously injured  by  delay  and  carelessness  in  sending  to  market,  cooperation  is  beset  by 
serious  obstacles,  yet  it  might  no  doubt  be  managed  with  success,  and  it  seems  to  be 
our  chief  hope  for  a  decrease  of  the  evils  which  accompany  the  present  method  of 
placing  farm  produce  within  convenient  reach  of  the  consumers. 

Many  frauds  are  committed  by  the  agents  who  receive  provisions  for  the  San  Fran- 
cisco market  on  commission,  in  misrepresenting  the  prices  and  reporting  stocks  as 
moiled  and  unsold,  when,  in  reality,  they  have  been  sold  in  good  condition ;  but  these 
frauds  seem  to  be  beyond  reach,  as  a  class,  as  long  as  the  present  system  is  maintained 
and  men  are  dishonest. 

The  only  municipal  regulations  of  San  Francisco  affecting  marketmen  are  those  fix- 
ing the  licenses  which  they  must  pay.  Peddlers  of  provisions  selling  from  wagons  pay 
$20  per  quarter  for  each  vehicle  used ;  venders  in  market-houses  pay  |4  per  stall  per 
quarter.  The  city  has  no  market-house  or  market-square,  and,  although  large  quanti- 
ties of  vegetables  are  sold  from  wagons  which  occupy  stands  in  the  street,  no  ordi- 
nance authorizes  them  to  occupy  any  street  or  fixes  the  times  at  which  they  may  sell 
or  at  which  they  must  move.  Sansome  street,  near  Washington,  is  crowded  'every 
morning,  from  five  to  eight  o'clock,  with  wagons  laden  with  kitchen  vegetables,  and 
with  the  purchasers,  but  the  marketmen  get  permission  to  occupy  their  stands,  not 
from  the  city  authorities,  but  from  the  owners  of  the  lots  fronting  on  the  street.  San- 
some is  a  narrow  street  and  has  no  advantage  for  the  marketmen,  except  that  the 
business  is  established  there. 

The  mischiefs  of  a  false  system  of  distribution  are  admirably  illustrat- 
ed in  this  clear  recital  of  our  correspondent  on  the  Pacific  slope.  The 
practical  result  is  that  10,000  bushels  of  pears  fell  to  the  earth  and 
rotted  in  the  orchards  of  Santa  Clara,  or  were  thrown  by  the  bushel  to 
the  pigs,  while  the  price  of  a  pear  on  a  street-stand  in  San  Francisco, 
50  mites  distant,  was  five  cents.  The  small  farmer  on  the  plains  of  Ala- 
meda is  discouraged  because  he  can  get  nothing  for  what  he  raises,  and 
the  small  shopkeeper  in  the  city  across  the  bay  is  discouraged  because 
his  gains  are  frittered  away  in  unjust  profits  at  the  market-house. 
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These  evils  do  not  appear  to  be  so  serious  in  any  other  seaboard  city 
of  the  East  as  at  Newark.  This  place  has  a  population  of  110,000, 
the  majority  of  whom  are  artisans  and  laborers,  who  earn  about  four  * 
dollars  a  day.  The  great  metropolis,  ten  miles  away,  draws  everything, 
and  gives  its  citizens  the  first  cuts  of  beeves,  the  fattest  of  the  chops, 
and  the  largest  peaches.  The  farms  on  one  side  of  Newark  may  be  able 
to  supply  the  cabbages  and  beets,  the  lettuce  and  tomatoes  required, 
but  in  the  weightier  items  of  family  expense,  as  bread  and  flesh,  our 
correspondent,  who  gives  a  chapter  of  Newark  grievances,  enlarges  as 
follows : 

A  hundred- weight  of  the  best  floor  ever  baked  costs,  at  the  mills  along  the  Central 
Railroad  of  New  Jersey,  $3  50.  This  is  the  retail  price,  either  by  the  hundred-weight 
or  by  a  25-pound  bag.  The  average  freight  from  any  wheat-producing  district  in  the 
State,  including  cartage  from  the  depot,  does  not  exceed  20  cents  per  hundred.  Com- 
mission men  say  they  receive  about  5  per  cent.,  and  sell  to  storekeepers  for  $4.  But 
what  becomes  of  the  miller's  deduction  for  wholesale  rates  f  The  storekeeper  sells 
nine-tenths  of  his  flour  in  small  bags,  weighing  25  pounds  each,  at  the  rate  of  5  to  6 
cents  per  pound.  Thus  the  difference  in  the  price  of  flour  in  Newark  and  places  25 
miles  distant  is  $1  50  to  $2  50  per  hundred-weight ;  that  is,  from  $3  to  $5  by  the  bar- 
rel. But  very  excellent  flour  can  be  bought  of  some  dealers  for  $8  per  barrel,  while  an 
inferior  quality  sells  for  $6  50.  Unfortunately,  mechanics  and  laborers  do  not  always 
have  the  money  to  pay  for  a  whole  barrel  of  flour,  and  must  divide  their  week's  wages 
among  the  different  articles  needed.    A  class  of  dealers  buy  flour  by  the  barrel,  and 

Sut  it  up  in  paper  bags,  on  which  is  printed  "  Best  Family  Flour."  The  unsuspecting 
ousekeeper  purchases  this.  Sometimes  the  commonest  sort  of  low-priced  stuff  has 
been  palmed  upon  her.  This  abuse  has  grown  so  common,  that  purchasing  one  of 
these  bags  is  like  buying  a  "  pig  in  a  poke."  A  flour  dealer  in  Elizabeth,  a  village  of 
10,000  people,  says  that,  when  he  wasin  the  grocery  business  in  Newark,  he  bagged 
$3  50  flour  and  sold  it  for  $5,  but  in  his  present  locality  and  business  he  dare  not  do  it. 
A  man  who  had  lived  in  Warren  County  stepped  into  a  Newark  grocery  store  to  buy 
some  buckwheat.    The  price  was  $4 ;  at  the  next  store,  it  was  $5 ;  at  the  next,  $6. 

Dairymen  receive  four  cents  per  quart  for  milk  shipped  per  rail  to  Newark.  It  is  re- 
tailed for  ten  cents  per  quart ;  freight,  one  cent  per  quart. 

Farmers  sell  potatoes  by  the  bushel  or  by  the  quantity  at  $1  per  bushel,  while  gro- 
cers sell  them  at  $1  40.  Last  spring,  while  they  were  carted  around  the  streets  of 
Rahway,  nine  miles  distant,  for  45  cents,  we  paid  at  stores  |1,  and  often  got  the  mean- 
est kind  at  that.  Tomatoes,  sold  by  farmers  for  50  and  75  cents  per  basket,  cost  con- 
sumers, at  some  stores,  $1  to  $1  20.  Peaches  are  sold  bv  middlemen  at  whatever  they 
wiU  bring,  large  quantities  being  retailed  at  the  rate  of  $3  per  basket,  for  which  the 
farmer  received  about  $1  25.  Of  butter  there  is  no  general  complaint,  the  price  being 
reasonable  and  the  quality  good,  yet  at  country  stores  within  an  hours  ride  of  New- 
ark it  has  been  ten  cents  per  pound  lower  than  here,  and  of  superior  quality.  Eggs 
bring  from  5  to  10  cents  more  per  dozen  than  in  the  surrounding  villages ;  but,  on  the 
principle  that  old  wine  is  better  than  new,  they  are  worth  more,  especially  with  an 
occasional  spring-chicken  in  the  shells. 

Our  meat  trouble  commenced  with  the  war.  The  supply  comes  chiefly  from  the 
Communipaw  cattle-yards,  the  whole  number  of  cattle  and  sheep  fitted  for  market  in 
New  Jersey  in  a  year  not  being  sufficient  to  supply  the  city  of  Newark  for  a  montji. 
During  the  war  some  operators  bought  up  all  the  cattle  they  could  lay  their  hands  on, 
shipped  them  to  Albany,  and  dribbled  them  out  at  their  own  prices.  Afterward  they 
were  taken  to  New  York  and  sold  at  auction  to  jobbers,  who  sold  them  to  slaughterers, 
who  sold  them  to  middlemen,  who  sold  them  to  consumers  at  a  precious  price. 
^  This  illustrates  the  way  in  which  beef  has  reached  consumers  in  our  market  ever 
since,  though  of  late  the  increasing  supply  of  cattle  has  a  tendency  to  break  up  this 
business.  The  difference  in  price  between  beef  and  mutton  has  narrowed  down  to  a 
nominal  snm,  beef  having  slightly  declined  and  mutton  reached  unwarrantable  fig- 
ures ;  while,  no  matter  what  the  charges  at  the  drove-yards,  there  is  littlo  or  no  varia- 
tion in  the  price  charged  customers.  Butchers,  who  are  believed  to  sell  the  best  beef, 
say  they  buy  no  low-priced  stock ;  that  they  pay  from  13  to  16  cents  per  pound  net 
weight  for  cattle  on  the  hoof,  kill  and  sell  the  carcass  to  middlemen  for  the  same,  or 
less,  per  pound  than  they  give,  taking  the  hide  and  tallow  as  profit.  Beeves  are 
scaled  at  from  50  to  57  pounds  per  hundred- weight;  that  is,  for  every  100  pounds  live 
weight,  50  or  57  pounds  of  meat  are  counted.  They  say  that  of  a  carcass  not  more  than 
30  pounds  per  hundred-weight  can  be  sold  at  an  advance.  Yet  there  is  no  part  sold, 
except  a  very  small  portion  of  the  nock  and  shins,  for  less  than  15  cents  per  pound,  and 
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the  price  paid  by  middle-men  during  the  past  summer  has  seldom  been  more  than  14  cents. 
Purchasers  know  that  they  cannot  buy  a  roast  or  fry  for  less  than  25  cents,  and  often  it 
is  28  to  35,  while  the  poor  cuts  are  sold  for  15  to  22.  While  our  respectable  outchers  will 
sell  nothing  but  good  meat,  others  are  constantly  on  the  look-out  for  low-priced  cattle, 
poor,  miserable,  lean,  stringy,  diseased,  over-driven  beasts,  whose  quarters  are  cut  up 
in  the  cheap  meat  shops,  the  best  roasts  and  steaks  selected  out  for  low-priced  eating 
houses,  and  the  remainder  sold,  at  whatever  price  can  bo  had,  to  that  class  of  people 
who  inhabit  the  dirtiest  portions  of  the  city.  These  slaughterers  also  buy  up  all  of  the 
bob  calves  and  sickly  sheep  within  their  reach. 

Farmers  who  have  slaughtered  sheep  say  that  such  as  bring  the  highest  prices  will 
dress  60  pounds  per  hundred-weight.  Some  time  since  10,000  sheep  sold  at  Communipaw 
at  an  average  of  $4  each.  One  pelt  is  as  good  as  another,  and  the  price  fixed  was  80  cents 
each,  bringing  each  sheep  down  to  $3  20.  Suppose  each  dressed  50  pounds  per  hundred- 
weight, and  was  sold  to  the  middlemen  for  12  cents,  then  there  would  oe  nearly  $3 
per  nead  or  100  per  cent,  profit  to  the  butcher.  Put  the  price  at  10  cents,  and  we 
have  50  pounds  for  $5,  or  $1.80  advance  for  the  butcher.  In  vain  may  it  be  said  that 
thin  sheep  will  not  bring  these  prices ;  the  thin  sheep  only  cost  4  cents  per  pound,  and 
when  nicely  dressed  with  inside  adipose  from  fat  sheep  delicately  twined  around  their 
clean  legs,  why,  then,  a  leg  of  mutton  is  a  leg  of  mutton  and  sells  for  25  cents  per 
pound.  A  mutton  has  two  legs  which  will  weigh,  say,  5  pounds  each ;  amount  $2  50 ; 
sell  12  pounds  of  chops  for  20  cents,  $2  40,  and  the  remaining  28  pounds  at  12  cents, 
$3  36,  and  your  sheep  amounts  to  $8  26.  Cut  and  carve  as  we  will,  meat  costs  money. 
Take  it  the  other  way.  The  Newark  retail-market  quotations  fix  mutton  at  14  and 
18,  or  16  cents  average.  If  the  middleman  paid  10  cents,  he  made  $6  on  100  pounds,  or 
60  per  cent.    If  he  paid  12  cents  he  made  33*  per  cent. 

There  may  be  a  slight  variation  from  these  figures,  prime  sheep  selling  at  6},  but 
they  dress  over  60  pounds  per  hundred-weight,  and  more  than  make  up  the  difference. 
Grass  calves  sell  at  4  and  6  cents.  These  will  yield  at  least  60  pounds  of  meat  per 
hundred-weight.  Allowing  the  butcher  the  skin  for  the  trouble  of  taking  it  off,  the  car- 
cass costs  him  $5.  Sold  at  15  cents  per  pound,  it  brings  $9,  or  80  per  cent,  above  cost.  If 
it  cost  more  than  grass  calves,  let  the  difference  go  against  the  poor  little  things  bought 
up  by  thousands  from  milkmen  at  $1  per  head.  On  calves  for  which  butchers  now  pay  an 
average  price  of  10  cents  per  pound,  and  which  are  sold  for  18  by  the  carcass,  the  profit  is 
not  so  heavy,  but  the  few  that  cost  10  cents  are  mixed  with  inferior  ones,  which  reduces 
the  average ;  besides,  calves  bought  at  the  highest  price  will  dress  heavier  than  poor 
ones.  Calves  carried  a  long  distance  in  the  not  sun,  with  their  legs  tied  together, 
become  fevered  and  make  unwholesome  meat.  We  have  seen  them  tossed  into  a  cart, 
hauled  five  miles,  and  thrown  on  a  station-platform  to  lie  seven  hours,  with  their  legs 
doubled,  the  cords  cutting  to  the  bone. 

It  is  due  to  the  butchers  of  our  city  to  state  that  among  them  are  to  be  found  many 
honorable,  fair-dealing  men,  who,  though  they  follow  the  fashions  and  fix  great  prices, 
give  us  some  of  the  most  juicy,  tender,  and  excellent  beef  and  mutton  to  be  found  in 
my  market.  They  have  their  backsets  and  lose  heavily  by  those  who  buy  on  credit. 
Newark  is  deficient  in  market  accommodations.  The  rapid  extension  of  the  city  seems 
to  demand  some  change,  as  two-thirds  of  the  population  are  now  compelled  to  travel 
one  to  two  miles,  or  depend  upon  exorbitant  shopkeepers  for  their  supplies. 

While  the  reports  from  San  Francisco  and  Newark  indicate  abuses 
which  are  sufficient  to  arrest  general  attention,  some  cities,  more  con- 
veniently situated  as  centers  of  great  producing  districts,  make  little  or 
no  complaint.  Cincinnati,  for  example,  gives  the  following  brief  sum- 
mary, and  the  accounts  from  St.  Louis  are  similar : 

'Cincinnati  markets  are  open  each  week-day  from  dawn  till  10  in  the  morning  in 
Bummer,  and  from  6  to  11  in  winter.  Certain  convenient  stands  the  farmers  are  allowed 
to  occupy  with  their  wagons,  and  expose  what  they  have  for  sale.  Hucksters  are  each 
required  to  pay  to  the  city  a  license  of  twenty  dollars  a  year.  Farmers  pay  no  license, 
and  are  subjected  to  no  special  restrictions,  our  usages  encouraging  the  largest  freedom 
of  direct  traffic  with  the  producer.  The  markets  are  under  the  supervision  of  market- 
masters  appointed  by  the  city.  There  have  been  periodical  complaints  of  the  combina- 
tions of  hucksters  and  middle-men  by  which  prices  were  exacted  from  the  consumer 
out  of  all  due  proportion  to  those  received  by  the  producer.  Wo  hear  little  of  this 
matter  of  late,  and  such  investigation  as  we  have  instituted  has  as  yet  failed  to  disclose 
any  glaring  discrepancy  between  prices  in  the  city  and  in  the  country.  Our  market 
system  appears  to  be  working  smoothly,  and,  for  aught  that  now  appears,  it  gives  general 
satisfaction. 

In  Buffalo,  hucksters  make  about  25  per  cent,  profit  on  produce  bought 
from  farmers,  and  the  correspondent  thinks  the  middlemen  a  useful  class, 
because  they  enable  .the  famer.tojaeU.out  early  jand^getj^a^k.to  his  farm 
work. 
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In  Louisville,  corn,  hay,  oats,  and  potatoes  are  sold  by  farmers  directly 
to  consumers;  fruits  and  vegetables  are  sold  to  numerous  hucksters, 
whose  profits  range  from  25  to  50  per  cent.  Their  agency  is  counted  an 
advantage  also,  as  the  farmer  can  sell  out  quickly  and  save  much  time. 

THE  MEAT  SUPPLIES  OF  GREAT  CITIES. 

Couuting  the  cities  and  villages  near  New  York  as  parts  of  the 
great  metropolitan  center,  the  problem  daily  presented  to  the  railroad 
men,  the  drovers,  and  butchers  is,  how  are  two  millions  of  persons  to  ob- 
tain their  supplies  of  good,  wholesome  flesh,  when  the  center  of  the  fiesh- 
producing  region  is  1,000  miles  distant  and  steadily  receding  westward*? 
Nor  is  the  victualing  of  New  York  alone  the  extent  of  the  task.  Within 
twenty  miles  of  Boston  thero  are  050,000  persons  that  must  depend 
mainly  for  flesh  upon  grass  and  corn  farms  west  of  the  mountains. 

The  people  of  Philadelphia  are  fed  to  a  great  extent  in  the  same  way, 
but  the  fine  farming  region  north  and  west  of  that  city  does  a  great 
deal  toward  her  meat  supply.  Baltimore  and  Washington  receive  their 
beeves  from  West  Virginia,  from  the  Piedmont  counties  of  Virginia, 
from  the  northern  part  of  Maryland,  and  from  Ohio,  by  way  of  the  Bal- 
timore and  Ohio  Railroad.  A  careful  estimate  of  the  population  of  the 
eastern  cities  shows  that  about  four  millions  of  people  must  receive  their 
meat  by  car  transportation,  and  that  three-fourths  of  such  meat  must  be 
carried  a  thousand  to  twelve  hundred  miles. 

What  is  the  present  method  ?  The  Union  stock-yards  of  Chicago  are 
an  immense  gathering  ground  of  animals  from  Illinois,  Iowa,  Missouri, 
Kansas,  and  Kentucky.  They  are  owned  by  a  joint-stock  company, 
with  a  capital  stock  of  $1,000,000,  the  most  of  which  is  held  by  nine  of 
the  leading  railroads  that  concentrate  in  that  city. 

The  premises  of  the  company  comprise  345  acres,  120  of  which  are 
cowered  by  500  pens,  ranging  from  25  by  35  feet  to  85  by  112  feet. 
Fifty  additional  acres  are  devoted  to  hotel  and  other  buildings,  leaving 
175  acres  for  future  use.  The  pens  will  easily  contain  at  a  time  25,000 
head  of  cattle,  100,000  hogs,  50,000  sheep,  and  350  horses  in  stalls. 

The  whole  yard  is  underlaid  with  drains  that  discharge  into  a 
sewer.  Each  of  the  500  pens  is  floored  with  3-inch  planks,  laid  a  short 
distance  apart,  on  sills  raised  from  the  surface  of  the  ground ;  the  yards 
are  thereby  kept  dry.  Unlike  the  plan  at  Oommunipaw,  of  placing 
the  hogs  and  sheep  under  a  single  roof,  there  are  20  acres  covered  by 
one-story  pens  for  sheep  and  hogs.  These  are  open  a  foot  or  more  from 
the  roof,  and  are  separated  from  the  outside  world  by  a  board  fence, 
which  does  not  furnish  the  best  protection  from  storm  or  cold. 

The  yard  is  divided  into  four  parts  by  two  streets  crossing  at  right 
angles,  and  these  parts  are  so  subdivided  that  each  drove  can  be  sepa- 
rated into  companies  of  fifty  by  driving  the  animals  a  few  rods.  Each 
of  the  principal  railroads  has  1,000  feet  of  platform  with  chutes  leading 
into  little  yards  that  will  hold  a  car-load,  and  these  again  empty  into 
other  and  larger  ones  to  suit  the  convenience  of  the  drover.  There  are 
six  barns  on  the  ground,  each  of  which  will  hold  500  tons  of  pressed 
hay,  and  six  corn-cribs,  each  of  which  is  ample  for  6,000  bushels  of 
corn  on  the  ear.  The  yards  are  supplied  with  water  by  an  artesian 
well,  1,190  feet  deep,  and  the  water  is  carried  from  the  surface  of  the 
ground  into  five  immense  tanks,  set  25  feet  above  the  ground,  and  then 
is  distributed  where  it  is  needed.  A  hotel  and  bank  are  on  the 
premises.  Comparatively  few  cattle  are  slaughtered  here.  Most  of 
them  are  brought  in  by  droves  and  put  into  the  hands  of  a  broker  who 
sells  them  to  eastern  and  southern  buyers,  always  by  weight,  for  which 
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servioe  the  d»«r  pays  AS  oents  for  each  bulled:  sold  and  perhaps  ene- 
tenth  <rf  that  sum  for  each  hog  or  sheep,  and  25  cents  each  as  stock- 
yawl  fees  on  cattle,  and  8  cents  on  hogs  and  sheep.  Vbe  buyer  pays 
for  the  •cattle  before  they  leave  the  yard.  They  are  then  driven  through 
the  chotes  brio  the  cars  for  transportation  to  their  destination. 

In  lSTOtte  total  nnmbfr of  eacfe  class  iweived  was:  Cattle,  5*2^964; 
hogs,  1,693,158;  sheep,  3*9,855;  horses,  8,587,  a  large  proportion  of 
which  remained  but  two  or  three  days  before  reshipment.  Only  a  part 
sf  these  animals,  especially  the  beeves*  are  At  for  the  butcher  when  they 
leave  Chicago.  Many  are  taken  to  the  groat  eora-^powing  regions  of 
Htmois  and  Indiana,  and  fed  for  several  months.  Ohio  fattens  a  large 
amber.  Many  of  these  animals  oome  back  to  Chicago  when  they  are 
in  condition,  and  are  tabs*  to  the  eastern  counters  by  cattle  trains. 
Ibe  abuses  on  these  cattle  trains  have  arrested  the  attention  of  pablkv 
qnited  men  and  humanitarians,  and  much  has  been  urged  in  journals 
aid  before  the  Society  for  the  Prevention  of  Cruelty  to  Animals,  but  with 
so  ftfcfte  ettoct  that  neat  in  the  markets  of  the  great  eastern  cities  has  not 
natenaHy  improved  either  in  quality,  whoftesomeness,  or  cheapness. 
When  a  beef  is  driven  up  a  chnte  and  forced  into  a  cattle  car,  his  worry 
begins.  He  is  jammed  against  other  beeves,  he  is  alarmed  and  irritated, 
sometimes  his  temper  is  soared,  and  he  begins  to  gore  right  and  left  in  the 
hspeef  fighting  his  way  to  freedom.  Then  begins  the  strange  alarming 
motion  of  the  car,  the  jostle  and  the  roar.  From  protracted  fear  and 
apprehension,  the  condition  of  the  heart  changes;  the  system  becomes 
feveridh-,  he  loses  appetite;  and  sometimes,  thongh  oonsomed  with  thirst, 
fce  is  tee  maeh  alarmed  to  drink.  The  result  is,  that  a  thousand  miles' 
ride  takes  ISO  to  5G8  pounds  of  flesh  from  an  animal ;  and  he  is  in  a  jaded, 
sore,  and  feverish  state  when  the  butcher's  mallet  puts  an  end  to  his  long 


A  law  has  been  proposed  requiring  the  cattle  trains  to  stop  and  let  the 
journals  have  vest  and  pastzoage  two  or  three  times  on  their  way  from 
Chicago  to  the  sea-board  cities.  This  would  not  amend  the  mischief. 
When  an  animal  has  suffered  from  this  fright  and  fever  of  rail-car  teau- 
4ft,  a  nest  of  24  hours  does  him  little  or  no  good.  He  is  dull  and  lump- 
ish far  a  week.  He  is  tamed  into  a  strange  pasture  where  he  meets 
new  grasses,  and  at  first  he  does  not  relish  them  so  well  as  the  prairie 
growth,  ft  will  be  throe  weeks  or  a  month  before  he  begins  to  gain  in 
fmfe,  and  then  he  fattens  very  slowly.  In  addition  to  the  loss  by  ema 
eiation,  a  third,  and  often  a  half,  of  the  cattle  that  reach  New  York, 
especially  those  coming  by  the  Erie  railroad,  are  badly  bruised.  When  a 
car  is  narrow,  and  some  care  is  taken,  the  animals  pack  with  greater 
comfort  to  themselves  than  in  a  wider  indosura.  Erie  is  broad-ghuge, 
and  the  animals,  taken  at  furious  speed  down  heavy  grades  and  around 
sharp  tarns,  are  jammed  against  each  other,  and  those  on  the 
su&side  are  dashed  against  the  sides  of  the  car  with  such  force  that  a 
large  braise  will  be  ibnnd  to  extend  quite  through  the  flesh  between 
the  ribs,  and  the  meat  looks  yellow  and  livid, and  is  quite  unfit  for  food) 
yet  bruised  quarters  sre  sold  every  day  by  the  hundred  in  Washington 
macbet  It  retails  at  two  or  three  eents  below  the  price  of  sound  meat, 
and  the  loss  from  this  source  falls  mainly  on  the  wholesale  butcher, 
because  no  examination  of  the  bullock  will  disclose  the  condition  of  the 
flesh  beneath  the  skin.  In  the  summer  of  1870  these  and  similar  abuses 
in  New  Yoifc  stock-yards  were  the  sublet  of  investigation  by  a  com- 
mittee of  the  Farmers7  Club  of  New  York,  and  their  report  thus  recites 
a  series  of  negieete  and  brutalities : 

Tkerekgieatiuiiievenoeonthepart<if  dmran  and  jpofdurtonof  the yardt *9 the 


252  AGRICULTURAL  REPORT. 

health  and  comfort  of  the  animals  under  their  charge.  Generally,  no  covered  sheds  are 
provided  for  horned  cattle,  and  the  yards  contain  no  adequate  convenience  for  the 
accommodation  of  cattle  unloaded  from  trains  in  a  fatigued  condition  after  long  travel. 

In  hot  weather  the  supply  of  water  is  insufficient,  the  troughs  are  foul,  and  the 
water  muddy ;  in  sevcro  winter  weather  the  troughs  are  frozen  over,  and  the  cattlo 
are  forced  to  lick  the  ice  or  to  eat  the  frozen  snow  to  partially  satisfy  their  thirst.  Dry- 
hay  is  the  food  furnished  in  all  seasons.  The  cattle-pens  are  filthy  and  unwholesome. 
Fat  cattle  are  exposed  to  extreme  suffering  in  hot  weather,  and  fat  bullocks  have  been 
seen  lying  at  fall  length  on  the  floor  with  their  tongues  lolling  out  of  their  mouths,  no 
water  being  given  to  them  nor  any  thrown  on  their  heads. 

In  extreme  winter  weather,  light  steers,  coming  from  the  cars  bruised  and  crippled, 
and  unfit  to  withstand  the  cold,  are  exposed  to  great  suffering :  their  tails  become  frozen 
for  several  inches,  and  icicles  depend  from  their  flanks,  ears,  and  beards.  In  wet  weather 
the  pens  are  filled  with  filthy  slush,  emitting  foul  and  deleterious  vapor,  and  steers 
have  been  dragged  out  from  this  slush  and  their  throats  cut  to  prevent  death  by  suf- 
focation. These  facts  indicate  that  the  cattle  slaughtered  for  the  consumption  of  the 
city  are,  to  a  very  {great  extent,  in  a  feverish  condition,  and  consequently  unfit  for 
human  food.  The  sheep-houses  are  protected  from  the  weather;  but  the  sheep  and 
lambs  confined  in  them  are  always  overcrowded,  and  when  changed  are  badly 
treated  and  over-driven,  and  when  put  on  the  scales  are  packed  so  closely  as  to  be 
unable  to  stand.    Hogs  receive  the  grossest  treatment,  and  their  pens  are  very  filthy. 

Mr.  Bergh,  in  his  report  for  1869  on  cruelties  to  animals,  states  that  it 
has  been  his  practice  to  visit  the  great  cattle  depots  of  the  city  during 
the  winter,  choosing  the  most  inclement  days  for  his  visits.  In  one 
yard,  situated  in  an  elevated  part  of  the  suburbs,  wholly  exposed  to 
north  and  west  winds,  and  totally  unprovided  with  shelter,  were  hun- . 
dreds  of  animals,  some  of  them  co&ted  with  ice,  the  result  of  a  snow- 
fall which  had  partially  melted  and  had  again  become  frozen.  Mr. 
Bergh  urges  the  passage  of  a  law  restraining  these  cruelties,  with  pro- 
vision for  an  inspector  of  cattle-yards,  with  necessary  assistants,  and 
with  authority  to  arrest  any  butcher  slaughtering  crippled  or  exhausted 
animals. 

A  visit  to  the  abattoirs,  and  conversations  with  the  large  butchers  of 
Washington  market,  some  of  whom  handle  a  thousand  quarters  in  a 
day,  have  convinced  us  that  the  abuses  above  described  and  the  slaugh- 
tering of  sick  and  battered  bullocks  are  on  the  increase.  One  dealer 
says  that  he  buys  lots  that  come  on  the  Erie  railroad  in  which  one- 
third  of  the  bullocks  have  great  livid  and  yellow  places  on  their  loins 
and  ribs.  He  has  customers  with  whom  the  reduction  of  xme  or  two 
cents  per  pound  will  always  secure  the  sale  of  this  unwholesome  meat 

It  is  doubtful  whether  any  legislation  on  the  transit  of  live-stock  will 
cure  the  mischief.  The  difficulty  is,  to  a  great  extent,  in  the  nature 
of  things,  in  the  configuration  of  the  continent,  in  the  fixed  laws  of  cli- 
mate. The  region  where  the  fattening  grains  can  be  grown  in  great 
quantities  and  with  profit  begins  at  a  fine  drawn  south  from  Cleveland 
and  extends  to  the  middle  of  Kansas  and  Nebraska.  Illinois,  the  great 
corn  State,  is  in  the  middle  of  this  magnificent  belt.  The  boundary 
between  the  corn  lands  and  the  grass  lands  is  not  sharply  defined,  but 
none  of  the  pioneer  settlers  think  corn  can  be  raised  in  quantity  and 
with  profit  west  of  the  mouth  of  the  North  Platte.  But  the  immense 
region  west  of  this  produces  an  abundance  of  hardy,  nutritious  grass, 
on  which  animals  can  live  and  grow,  and  often  become  quite  fat.  The 
natural  course  of  pastoral  agriculture  in  such  a  country  is,  that  the  grass, 
belt  should  produce  the  cattle,  and  the  corn  belt  should  finish  them  and 
fit  them  for  the  knife.  This  is  now,  to  a  great  extent,  the  course  of 
business.  Those  who  have  brought  grass-fed  beeves  from  the  great 
plains  directly  to  the  eastern  cities  have  seldom  made  anything  in  such 
trade,  and  many  have  lost  largely.  There  is  no  difficulty  in  bringing 
the  animals  as  far  east  as  the  great  granaries.  The  real  difficulty  to  be 
solved  is,  how  to  bring  com-fed  ]>eeyes  from  $he  Mississippi,  the  Ohio, 
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tbe  Illinois,  and  the  Wabash  to  tide-water  cities.  An  attentive  consid- 
eration of  the  subject,  and  conversation  with  the  beef  merchants,  have 
convinced  us  that  the  true  line  of  improvement  lies  in  the  direction  of 
a  tceU-regulated  beef  express  from  Chicago  and  St.  Louis  to  !New  York, 
Boston,  Philadelphia,  and  Baltimore.  There  are  two  ways  in  which 
such  express  can  work  with  profit  By  the  use  of  padded  cars,  made 
expressly  for  the  purpose,  with  movable  partitions,  each  animal  can 
stand  in  one  place  without  being  jostled,  horned,  or  kicked  by  his  fel- 
low prisoners.  If,  in  addition  to  such  improvement,  the  cars  can  be 
rolled  at  a  rapid  and  uniform  rate,  say  at  an  average  of  15  miles  an 
hour,  fat  and  gentle  beeves  can  be  taken  from  regions  where  corn  is  40 
cents  a  bushel  to  cities  where  steaks  are  30  cents  a  pound,  and  in  this 
industry  there  is  much  profit  for  the  drover  and  little  suffering  or  loss 
of  weight  for  the  animal. 

By  inventions  and  improvements,  in  which  each  year  sees  important 
advances,  dressed  meat  can  be  taken  from  the  Mississippi  to  the  great 
cities  with  very  slight  decline  in  quality.  The  inventors  in  this  line  are 
required  not  merely  to  produce  a  chamber  of  low  temperature,  but  a  dry 
atmosphere.  It  is  found  that  meat  in  an  atmosphere  of  60°  to  70°  that 
is  dry  retains  its  flavor  and  sweetness  much  longer  than  if  held  at  35° 
or  40°  and  then  exposed  freely  to  the  water-laden  air  of  tide-water 
towns.  To  secure  an  abundance  of  wholesome  and  cheap  meats  to  all 
the  inhabitants  of  the  Atlantic  slope,  a  system,  something  as  described 
in  outline  below,  is  demanded.  The  animals  should  be  collected,  as  re- 
quired in  eastern  markets,  in  or  near  three  or  four  western  cities: 
Chicago,  St.  Louis,  Springfield,  and  Burlington,  are  suggested  as  suited 
to  the  present  demand,  but  Kansas  City,  Omaha,  and  Abilene'  would 
soon  be  added.  In  these  towns  let  large  slaughter-houses  be  erected 
with  all  the  refinements  and  improvements  known  to  science.  For  in- 
stance, the  use  of  dry  loam  and  of  carbolic  acid  will  so  effectually 
absorb  and  utilize  all  the  filth  of  slaughter-pens  and  slaughter-houses 
that  such  buildings  need  not  pollute  the  waters  of  rivers  and  harbors 
in  the  least.  As  a  part  of  such  establishment,  a  large  cooling-chamber 
is  required,  where  as  many  as  two  thousand  quarters  could  hang  at  a 
time.  By  absorbent  surfaces  or  substances,  these  chambers  should  be 
kept  dry  as  well  as  cool,  and  the  animal  heat  as  drawn  should  be  driven 
off  and  fresh  air  supplied.  From  this  cooling-room  the  meat  should  be 
loaded  into  refrigerator  cars,  and  enough  should  be  taken  from  one 
abattoir  to  make  up  a  meat  express  train,  which  should  move  at  20 
miles  an  hour,  and  make  not  more  than  three  or  four  stoppages  between 
the  great  rivers  of  the  West  and  the  eastern  cities.  In  this  way,  within 
forty  to  fifty  hours  from  the  time  a  beef  is  killed,  his  quarters,  in  per- 
ect  condition,  could  be  hanging  in  an  eastern  market-house.  The 
many  incidental  advantages  of  such  an  improved  system  of  meat  sup- 
ply need  not  be  fully  described  here ;  the  blood  and  offal  would  be  re- 
tained and  applied  to  corn  and  grain  lands,  for  which  they  are  the  best 
fertilizers.  The  industries  that  are  connected  with  a  proper  utilizing  of 
the  hides,  hair,  horns,  bones,  and  gelatine,  would  enlarge  manufacturing 
enterprise  in  those  sections  where  production  is  out  of  proportion  to  local 
consumption.  However  important  these  advantages,  they  are  trifling 
as  compared  with  the  relief  of  animal  suffering,  for  which,  as  the  busi- 
ness is  now  conducted,  we  have  no  arithmetic  subtle  enough  and  large 
enough.  Medical  men  cannot  tell  us  just  what  maladies  are  bred  by 
the  use  of  feverish  and  livid  meats,  or  by  the  introduction  into  the  system 
of  the  saltpeter  that  is  largely  used  to  make  bruised  meats  less  offen- 
sive to  the  eye ;  but  no  physician  will  say  that  the  flesh  of  a  feverish, 
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dull,  and  bruised;  animal,  worried  by  long  travel,  and  sere  in  every 
quartet  from  kicks  and  pounding,  is  wholesome  food. 

Ike  whole  subject  of  tho  meat  applies  of  this  continent,  tke  grazing 
interest,  tke  drovers?  trade,  its  relations  to  railroads,  and  the  butchering 
and  sale  of  meats  have  received  very  little  of  the  attention  of  lawmakers 
or  of  organizing  talent  in  any  form.  In  seme  respects  these  things  can  be 
left  to  the  working  of  the  great  laws  of  traffic,  but  traffic  is  guided 
solely  by  immediate  setfintereot?  it  is  incapable  of  rar-aighted  wis- 
dom: it  is  blind  to  the  essential  and  permanent  good  of  the  greatest 
n»mW.  There  are  two  steps-  which  the  Qoveinment  can  take  without 
the  least  impropriety  r  and  which,  in  concluding  this  paper,  we  venture  to 
urge  upon  the  attention  of  Congress. 

1.  The  appointment  of  a  cemmissiett  toe jaun^ 

transportation  of  live  animals,  to  ferret  ont  its  abuses,  and  suggest 
modes  by  which  those  abases  and  the  mischief  they  create  may  be  mit- 
igated or  wholly  removed, 

2.  The  offering  of  a  special  prize  of  honor  to  the  investor  who  will 
perfect  and  carry  into  practice  the  best  method  lor  tho  transportation, 
of  dressed  meats  over  long  distances  and  at  all  seasons. 

Every  branch  of  this  genera*  subject— that  of  feeding  one  section  of 
theeetuttry  from!  the  snrptaa  of  another  section — gathers  importance  with 
the  lapse  of  every  year  and  tho  building  of  every  new  east-and-wosfc 
road.  A  few  years  ago  tho  eggs  of  New  Yofk  City  wore  laid  in  the 
barns  of  New  Jersey  and  FeMwyrvaaia;  today,  Ohio  is  doing  more  than 
any  other  State  to  meet  that  demand,  anueggsareforwajded  by  the  barrel 
from  Kentucky,  Tennessee,  and  Indiana.  The  tabs-  of  batter  in  Fulton 
or  Market-street  market  may  bo  made  from  the  grasses  of  Orange, 
Harkimer,  or  Ifc&taware  County,  but  quke  probably  they  earn*  from 
Wisconsin  or  Kansas.  Theinereaseef  railroads,  tho  addition  of  through 
lines,  an$  the  increasing  speed  of  alt  the  trains,  are  year  by  year  working 
important  changes  in  market  systems.  Thefcrmer  wag  once  bat  a  day's 
drive  by  horse  from  the-  city  where  hi*  surplus  was  consumed ;  now  he 
is  five  hundred  mites  away;  ia  another  decade  he  will  be  a  thousand 
mites  away ;  yet  in  some  respects  he  is  nearer  thaa  he  was  when  the 
spires  of  his  market-town  could  bo  seen  from  the  hill  back  of  his  house. 
Marketing  thus  grow*  into  a  special  trade,  requiring  special  confidence* 
with  raftroad  men  and  a  knowledge  of  cities  that  the  working  farmer 
has  neither  the  time  nor  the  tact  to  acquire*  On  the  other  hand,  the 
crowds  in*  great  towns  who  must  buy  at  the  nearest  store,  and  must  buy 
a  eheop  artieio  no  matter  how  it  looks  or  smells,  will  constantly 
increase;  this  increase  is  inseparable  from  a  high  and  many-sided  civiliza- 
tion such  as  ours.  From  this  situation  tho  perpetual  and  growing  demand 
hi  that  the  producer  be,  in  every  sense,  brought  nearer  the  consumer, 
and  the  consumer  be  brought  into  closer  and  more  natural  rotations  with 
the  producer.  A  wise  and  sagacious  government  will  givo  it*  closest 
attention  to  the  sohition  of  this  problem. 

The  efforts  of  this  Department,  through  which  tho  attention  of  the 
Government  was  first  cafted  to  the  dangers  of  the  splenic  fever  derived 
from  southern  cattle,  anil  to  tho  spread  of  the  pleuropneumonia,  as  well 
as  to  the  losses  incurred  by  neglect  and  inhumane  exposure  of  farm 
stock,  will  still  be  directed  to  the  improvement  of  cattle  transportation 
and  the  abundant  supply  of  healthful  meats  at  flair  prices  to  the  dwellers 
in  American  eitiee.  It  is  ^  subject  of  national  importance,  and  one  de- 
manding deliberate  investigation,  ami-  such  general  legislation  as  may 
be  required  to  give  efficiency  to  practical  reforms  ia  cattle  transporta- 
tion and  meat  supply. 
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FARMING  IN  NEW  ENGLAND. 

Does  farming  pay  in  New  England  f  This  vexed  question  has  pro- 
voked much  discussion  of  late  in  the  literature  and  social  life  of  the 
country  districts  of  the  East.  It  is  stated,  on  one  side,  that  the  farming 
population  has  decreased :  hill  farms  have  been  given  over  to  pasturage 
or  natural  forestry ;  hired  labor  is  not  generally  found  remunerative ; 
the  boys  are  leaving  the  farms;  and  the  girls  are  following  the  boys  to 
the  West,  to  the  commercial  cities,  and  to  the  manufacturing  centers. 
On  the  other  hand,  it  is  asserted  that  high  prices  are  obtained  for  farm 
products;  the  soil  yields  more  per  acre  than  the  general  average  of  the 
country :  some  branches  of  production  have  actually  shown  an  advance 
during  tne  last  decade ;  and  even  that  the  concentration  of  available 
labor  on  the  more  easily  worked  soils,  with  the  abandonment  of  rough 
and  rocky  lands  to  forest  growths,  constitutes  a  policy  sound  and  sensi- 
ble, promotive  of  production  directly,  and  of  indirect  advantage  by  its 
tendency  to  the  modification  of  climate.  These  assertions,  on  both  sides, 
are  all  either  positively  true,  or  else  partially  and  from  a  certain  stand- 
point correct.  Labor  upon  ill-conditioned  soil,  on  unsuitable  crops,  or 
with  mismanagement,  may  not  prove  remunerative,  while  that  directed 
in  right  channels,  upon  a  soil  having  the  elements  of  fertility  in  soluble 
and  otherwise  available  condition,  may  yield  a  hundred-fold  in  profit. 

It  is  true  that  agriculture  and  kindred  arts  do  not  occupy  the  highest 
place  in  the  industry  of  New  England,  or  secure  the  largest  profits  of 
labor  in  that  region.  An  advanced  position  has  long  since  been  taken 
in  manufactures,  and  a  large  portion  of  the  local  labor,  skill,  and  busi- 
ness tact  has  been  employed  in  the  mechanic  arts.  Commerce  is  a 
prominent  and  profitable  resource  of  the  large  cities ;  and  the  fisheries 
employ  the  labor  and  capital  of  a  portion  of  the  coast  population.  The 
comparatively  small  class  employed  in  rural  pursuits,  depleted  by  emi- 
gration induced  by  the  fertility  and  cheapness  of  Western  lands,  has 
been  drained  of  its  youth,  skill,  and  enterprise  to  a  degree  seriously 
interfering  with  spirited  and  aggressive  effort  Many  a  farm  of  ample 
acreage  is  left  to  the  rheumatic  labor  of  advancing  decrepitude,  in  seed- 
time and  in  harvest,  in  the  care  of  stock,  marketing  of  products,  and 
purchase  of  supplies.  There  is  no  strength  for  repairs,  no  ambition  for 
improvement,  and  no  expectation  of  more  than  a  bare  subsistence.  Is 
it  strange  that  discouragement  should  be  felt  and  expressed  in  such  a 
case  *  This  discouragement  is  thus  rather  accidental  than  necessary. 
That  there  does  not  exist  real  cause  for  gloomy  forebodings  is  due  to 
the  influence  of  other  industries  in  creating  markets  and  advancing 
prices  of  farm  products. 

EXAMPLES  OF  PROFITABLE  FARMING. 

This  topic  has  been  suggested  by  communications  from  farmers  of 
New  England,  and  by  discussions  at  conventions  and  in  the  newspapers. 
We  have  made  no  general  investigation  into  the  status  of  New  England 
farming,  and  shall  not  present  here  its  salient  points  in  detail,  but  will 
give  a  few  of  the  communications  received  which  present  evidence  of 
profitable  fanning,  and  suggest  a  possibility  for  the  many  which,  has 
already  been  achieved  by  a  few.  The  first  statement  is  from  a  well- 
known  agriculturist  in  Connecticut,  Mr.  T.  S.  Gold,  of  Cornwall : 

The  foUowing  reports  of  successful  farming  in  Connecticut  aro  selected  from  differ- 
ent sections  of  the  State,  with  the  design  of  showing  that  skillful,  intelligent  culture 
pays  a  good  return  on  the  investment.  I  have  avoided  those  cases  whoro  men  have 
applied  large  means  obtained  either  by  inhertyanco  or  from  other  pursuits  to  the  im- 
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provement  of  their  farms.  The  price  of  land  in  Weetport  and  Greenwich  is  affected  by 
proximity  to  New  York,  and  its  value  for  residences  and  country  places  is  often  more 
than  for  strictly  agricultural  uses.  An  extract  from  the  concluding  part  of  the  report 
of  the  Connecticut  State  Agricultural  Society  shows  somewhat  the  relative  rank  of  our 
farmers,  especially  in  stock  raising : 

"A  word  in  behalf  of  Connecticut  agriculture.  Is  it  worthy  of  State  patronage? 
Can  we  do  anything  at  fanning  in  Connecticut  f  At  the  New  England  fair  held  last 
September,  at  Manchester,  New  Hampshire,  Connecticut  received  the  sweepstakes 
and  herd  premiums  in  the  four  leading  bpeeds,  Devons,  Short-horns,  Ayrshire©,  and  Jer- 
seys, with  a  large  share  of  the  first  premiums  in  each  of  these  classes.  The  competi- 
tion was  close,  for  there  never  was  gathered  a  better  show  of  cattle  in  New  England. 
This  is  the  rank  we  hold  with  our  cattle.  From  the  report  of  the  Fairfield  County 
Agricultural  Society  I  find  that  Mr.  T.  B.  Wakeman,  of  Westport,  received  a  net  profit 
of  $2, 500  from  three  acres  of  grapes.  Colonel  Thomas  A.  Mead,  of  Greenwich,  baa  8sH 
bushels  of  shelled  corn  per  acre,  on  a  field  of  ten  acres,  one  singlo  acre  yielding  1CK5 
bushels  of  shelled  corn.  Mr.  Arthur  Sherwood,  of  Westport,  raised  300  bushels  of  potatoes 
on  one  acre,  and  Mr.  Elisha  Gray,  of  Westport,  had  on  one  acre  800  bushels  of  onions. 
This  for  a  dry  season.  Last  year  Messrs.  S.  M.  and  D.  Wells,  of  Wethersfield,  raised  1,000 
bushels  of  onions  per  acre,  which  sold  on  the  field  for  $1  25  per  bushel.  Why  need 
we  be  ashamed  of  Connecticut  agriculture,  when  we  have  such  examples  for  our  en- 
couragement?" 

Westport  is  situated  on  the  Sound,  about  40  miles  from  New  York,  with  which  it  has 
direct  communication  both  by  water  and  railroad.  High  culture  with  high  manuring 
has  resulted  in  vastly  increased  productiveness.  Onions,  potatoes,  hay,  and  fruit  form 
the  principal  articles  of  sale  from  the  farms.  About  sixteen  years  since  the  farmers 
here  began  the  application  of  leached  ashes,  which  practice  has  so  increased  that  now, 
in  an  area  of  six  miles  square,  70,000  bushels  of  ashes  are  annually  used.  These  are 
brought  in  canal  boats  from  Canada,  and  cost  twenty  cents  per  bushel.  In  addition 
to  this  the  same  territory  uses  about  80  tons  of  bone-dust  and  twenty  tons  of  super- 
phosphate. Many  single  acres  are  shown  from  which  the  gross  product,  either  in 
onions  or  fruit,  has  exceeded  $1,000  per  acre,  while  the  general  product  of  farm  crops  of 
all  kinds  is  very  large.  As  examples  I  give  the  product  of  three  farms.  That  or  Mr. 
F.  D.  Wakeman,  Westport,  containing  60  acres,  valued  at  $24,000,  is  devoted  mostly  to 
fruit.    The  products  sold  in  1870  were : 

Grapes,  3  acres,  (mostly  Concords  and  Hartford  Prolines,)  30,000  lbs $2, 500 

44  acres  potatoes,  sold  400  bushels 500 

Strawberries,  raised  in  part  between  the  grape  vines,  2,500  quarts 500 

Currants  and  currant  bushos - 500 

Apples,  pears,  and  other  fruits,  wine  and  cider,  and  grain 2, 100 

Hay,  20  tons,  at  $30 600 

Pigs 800 


■^ 


7,500 


Mr.  Wakeman  keeps  fifteen  or  more  breeding  sows,  selling  the  pigs.  The  grain 
needed  for  them,  besides  the  refuse  of  the  farm,  is  mostly  raised.  This  yeache  had  five 
acres  of  wheat,  yielding  30  bushels  per  acre ;  a  part  sold  for  seed  at  $2  25  per  bushel. 
No  account  is  taken  or  what  is  consumed  in  the  family  or  used  for  necessary  teams, 
and  by  the  cows  furnishing  milk  and  butter. 

There  was  an  outlay  of  $100  for  fruit-boxes,  and  $1,600  for  labor $1, 700 

About  1,000  bushels  ashes  per  year 200 

Interest  on  farm  and  tools,  at  six  per  cent 1,500 

Taxes  and  other  expenses. 600 

4,000 


Deducting  this  from  the  gross  sales,  we  have  $3£00  remaining.  The  value  of  the 
proprietor's  own  labor  and  supervision  must  be  deducted  from  this,  except  so  far  as  it 
is  met  by  his  own  support  and  that  of  his  family,  mostly  derived  from  the  farm. 

Mr.  H.  B.  Wakeman,  of  Westport,  gives  "a  fair  estimate  of  income  and  expenses  for 
the  past  year  n  of  his  farm  of  60  asres,  valued  at  $24,000.  He  received  for  strawberries 
$2,50p;  raspberries,  $200;  currants,  $900;  grapes,  mostly  Concord,  $1,200;  pears,  $150; 
quinces,  $100;  early  rose  potatoes,  $500;  onions,  $500;  strawberry  plants,  $150;  cur- 
rant bushes  and  cuttings,  $600;  hay,  $150;  pigs,  $50;  total,  $7,000.  In  addition  to 
this  he  made  750  gallons  of  wine,  225  bushels  of  corn,  70  bushels  wheat,  20  bushels  rye 
The  corn,  wheat,  and  rye  are  consumed.  Quite  a  sum  is  realized  from  butter  and  eggs 
sold. 

The  expenses  for  help  were  $1,700,  (mostly  German  and  Swede,  which  is  about  one- 
third  cheaper  than  Irish;)  one  ton  superphospjiate,  $60;  one  ton  bone-dust,  $35; 
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average  about  1,000  bushels  ashes  per  year,  at  20  cents  per  bushel,  $200 ;  interest  and 
taxes,  $2,000;  total,  $3,995.  This  leaves  a  profit  of  $3,005,  without  considering  the 
products  not  estimated.  The  Messrs.  Wakeman  are  brothers.  Another  brother  con- 
ducts on  adjoining  farm  with  like  energy  and  success.  The  old  farm  upon  which  they 
were  raised,  and  which  then  yielded  but  scanty  returns  for  rude  culture,  now  pays  well 
by  its  abundant  crops  for  the  plentiful  and  intelligent  labor  bestowed  upon  it. 
*Mr.  Franklin  Sherwood,  and  his  son,  Arthur  Sherwood,  of  Westport,  have  a  farm  of  50 
acres,  worth  $400  to  $600  per  acre  for  farming  purposes.  They  obtained  this  year,  on 
one  acre  and  34  rods  400  bushels  of  early  rose  potatoes,  worth  $1  25  per  bushel ;  90 
barrels  of  white  globe  onions  on  4£  acres,  at  $7  per  barrel,  and  600  barrels  of  red  globe, 
at  $5  per  barrel,  worth,  together,  $3,630.  On  the  onion  land  25  loads  of  barn-yard 
manure  per  acre  were  applied,  and  one  ton  per  acre  of  bone-dust  on  2£  acres.  The  total 
expenses  for  labor  and  manure  did  not  exceed  $630,  leaving  $3,000  for  interest,  super- 
vision, and  profit. 

These  were  the  two  principal  crops  sold,  but  Mr.  Sherwood  had  a  fine  crop  of  Surprise 
seed  oats,  potatoes  of  several  varieties,  fruit  and  cider,  yielding  enough  to  pay  the 
hired  labor,  which  cost  about  $1,000. 

Captain  Sherwood  till  within  a  few  years  followed  the  sea.  His  success  as  a  farmer 
illustrates  the  benefit  of  thorough  business  habits  upon  the  farm. 

Mr.  Nathan  Hart,  of  West  Cornwall,  in  the  northwestern  part  of  the  State,  makes 
the  following  statement : 

"My  farm  consists  of  130  acres,  30  acres  being  in  wood  and  unimproved  swamp  land. 
The  swamp  land  up  to  this  time  has  been  valuable  only  as  a  deposit  of  rich  muck  for 
mixing  with  more  concentrated  manure  and  as  an  absorbent  in  manure  cellars.  The 
farm  crowns  a  hill,  running  east,  south,  and  west  to  the  valley,  giving  it  a  warm 
exposure.  I  came  into  possession  of  the  place  in  the  spring  of  1848,  when  the  buildings 
were  out  of  repair ;  the  surface  of  the  meadow  and  arable  land  was  thickly  covered  with 
rocks,  from  half  a  ton  to  eight  or  ten  tons  in  weight,  so  that  there  was  not  an  acre  that 
could  be  mowed  conveniently  with  a  machine.  The  first  year  the  farm  carried  13  cows, 
a  yoke  of  oxen,  and  one  horse,  with  a  purchase  of  a  little  extra  feed  for  winter  use. 

"With  a  farm  in  this  condition,  bought,  with  the  stock  and  implements,  mostly  on 
credit,  how  to  pay  for  it,  and  at  the  same  time  improve  it,  was  the  problem  to  be  solved. 
To  show  that  it  has  been  done  to  some  extent,  I  will  state  that  in  the  years  1869-70,  with 
$35  paid  for  pasturage,  the  farm  carried  28  cows,  one  pair  of  oxen,  and  two  horses,  and 
$50  worth  of  hay  and  straw  was  sold.    Forty  acres  have  been  cleared  of  rocks,  laid  in 
substantial  walls,  so  that  machinery  is  now  used  with  facility,  and  the  whole  is  in  a 
good  state  of  cultivation.    The  house  has  been  repaired  at  an  expense  of  $2,000,  new 
barns  have  been  built  with  manure  cellars  under  the  stabling,  and  a  working  capital 
concentrated  many  fold  greater  than  existed  at  the  beginning.    Money  loaned  has 
been  lost,  which  if  safely  invested  would  now  have  amounted  to  more  than  half  the 
present  capital.    The  pasturage  has  been  increased  by  cutting  off  the  wood  and  clear- 
ing land  well  adapted  to  grazing.    The  wood  brought  about  $2,000  gross.    Fields  have 
been  cleared  of  all  the  rocks  not  too  large  to  blast  or  move  without  blasting  and  piled 
up  in  substantial  walls,  and  the  land  has  been  thoroughly  manured  and  planted  with 
corn,  followed  by  oats  or  wheat  and  seeded  with  clover  and  timothy.   In  this  way  forty 
acres  have  been  fitted  for  the  plow  or  mower,  and  the  raising  of  any  crop  adapted  to  this 
climate.    For  example,  a  two-acre  field,  cleared  as  stated,  was  manured  with  21  cart- 
loads of  barn-cellar  manure  per  acre  and  planted  with  corn,  and  gave  a  yield  of  75 
bushels  per  acre. 

"  The  following  year  the  field  was  manured  as  before  and  planted  with  tobacco,  with 
the  exception  of  one-half  acre  unmanured  and  planted  with  potatoes.  The  tobacco 
yielded  3,333  pounds,  and  sold  for  $691.  In  the  tall,  after  the  crops  were  removed,  the 
field  was  sown  with  wheat  and  seeded  with  clover  and  timothy.  The  yield  was  36 
bushels  of  handsome  white  wheat  per  acre.  The  following  years  it  was  mowed  twice, 
yielding  a  very  largo  crop.  With  top-dressing  once  in  three  years  it  has  continued  this 
yield  to  the  last  year,  when  the  second  crop  failed  from  the  drought. 

"  Another  field  of  seven  acres  was  taken  up  in  the  same  way,  one  half  at  a  time.  The 
yield  of  corn  was  75  bushels  per  acre,  and  oi  oats  72  bushels.  Another  acre  in  the  same 
field  at  one  time  gave  102  bushels  of  shelled  corn,  and  the  subsequent  grass  crops  were 
in  proportion.  These  crops  were  not  guessed  at,  but  the  land  was  measured  with  chain 
and  compass,  and  the  grain  accurately  measured,  and  a  premium  obtained  from  the 
county  and  State  agricultural  societies. 

"  This  success  is  mainly  due  to  a  thorough  system  of  clearing  the  land  and  manuring, 
doing  well  what  is  done,  and  making  it  pay  as  the  work  goes  along.  Let  no  man  sup- 
pose, however,  that  he  can  take  a  farm  in  all  its  native  roughness  and  sterility,  and 
with  little  capital  but  his  bare  hands,  and  arrive  at  desirable  results,  while  eating  the 
bread  of  idleness,  allowing  his  manure  heaps  to  be  drenched  with  rains,  and  going  on 
from  year  to  yoar  without  any  definite  plan  of  operations." 

Mr.  Hart's  farm  is  situated  away  from  any  village  or  very  favorable  market.  Ho 
keeps  a  dairy,  and  until  the  last  two  years  mado  butter  and  cheese.    Since  then  ho  has 
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sent  milk  to  Now  York.    His  roles  have  been  mostly  dairy  products,  and  fruit,  and  an 
occasional  crop  of  tobacco. 

Farming  in  Middlefield.—teiAdlefteKl.  is  situated  near  the  central  part  of  the  State,  and 
is  well  located  for  fanning.  Mr.  P.  M.  Angur  sends  the  following  statement  relative  to  fair 
representative  farms,  and  adds:  "  I  believe  that  in  Middleneld  there  is  not  one  farm 
that  with  fair  management,  after  allowing  full  charge  for  labor  and  fertilisers,  will  not 
pay  a  fair  percentage  on  tho  investment.  There  are  probably  few  places  where  ma- 
chinery, out  doors  and  in,  has  been  more  generally  introduced  or  with  better  results 
A  better  class  of  stock  is  kept  than  formerly,  and  more  attention  is  paid  to  making 
permanent  improvements.  Concerning  agriculture  in  Middleneld  the  future  looks 
hopefuL" 

No.  L— Value  of  farm,  $6,000 ;  implements,  $500 ;  stock,  $1,000 ;  total,  $7,500.  Pro- 
duce sold :  Wool,  $25 ;  garden  vegetables,  $40 ;  poultry  produce,  $100 ;  potatoes  and 
turnips,  $200;  butter,  §150;  forest  products,  $150;  orchard,  $120;  slaughtered  ani- 
mals, $150 ;  growth  and  sale  of  animals,  $300 ;  total,  $1,235.  Labor,  $450.  Net  returns, 
$785. 

No.  2.— Value  of  farm,  $12,000 ;  implements,  $500;  live  stock,  $2,300 ;  total,  $14,800. 
Produce  sold:  Tobacco,  81,200;  wool,  $24;  potatoes,  $75;  orchard,  $105;  garden  pro- 
ducts, $252 ;  butter,  $300 ;  forest  products,  $75 ;  slaughtered  animals,  $700 ;  sale  and 
growth  of  animals,  $400 ;  total,  $3,131.  Labor,  $1,500 ;  fertilizers  bought,  $300 ;  total 
expenses,  $1,800.    Net  returns,  $1,331. 

No.  3.— Value  of  farm,  $10,000;  implements,  $300;  stock,  $2,200;  total,  $12,500. 
Products  sold :  Tobacco,  $800 ;  potatoes,  $38 ;  orchard,  $60 ;  butter,  $375 ;  cheese,  $24 ; 
forest  products,  $180 ;  slaughtered  animals,  $735 ;  sale  and  growth  of  animals,  $375 ; 
total  receipts,  $2,587.  Labor,  $1,200 ;  fertilizers  bought,  $150;  total  expenses,  $1,350. 
Net  returns,  $1,237. 

No.  4. — Value  of  farm,  $7,000 ;  implements,  $300 ;  live  stock,  $1,095 ;  total,  $8,395. 
Produce  Bold :  Potatoes,  $200 ;  wool,  $45 ;  orchard  products,  $100 ;  butter,  $200;  forest 
products,  $185 ;  slaughtered  animals,  $634 :  sale  and  growth  of  animals,  $300 ;  total 
receipts,  $1,664.  Labor,  $550 ;  fertilizers,  $o0 ;  total  expenditures,  $600.  Net  returns, 
$1,064. 

Colonel  Thomas  A.  Wood,  of  Greenwich,  a  successful  farmer  of  more  than  three- 
score and  ten  years,  writes  me  of  his  farming  experience,  and  especially  of  his  success 
with  plastor,  by  the  moderate  application  of  which  the  product  of  the  pastures  made 
a  three-fold  increase :  "  My  farm  of  260  acres  is  assessed  at  $32,000 ;  buildings,  $4,000 ; 
farming  implements,  $950.  Wheat  before  the  aphis  appeared  averaged  25  bushels  per 
acre ;  corn  averages  75  bushels  per  acre;  potatoes,  175  bushels;  oats,  a  little  over  50 
bushels ;  hay,  2£  tons  per  acre.  Sales  consist  of  fat  cattle,  lambs,  pork,  hay,  apples, 
corn,  and  a  little  wheat  and  oats  and  a  few  potatoes.  The  average  yearly  aggregate 
of  sales  from  1860  to  1870  has  been  $6,700.  No  account  is  taken  of  what  is  used  in  tho 
family.  Milk,  butter,  and  other  small  sales  meet  the  grocer's  bills.  The  expenditures 
for  cattle  and  labor  amount  to  $3,100 ;  mechanics1  bills,  $433 ;  taxes,  $927 — making  a 
total  of  $4,460,  and  showing  a  balance  of  $2,240. 

"  My  rotation  is  corn,  oats,  wheat,  and  then  grass  eight  years.  I  have  about  45  grown 
cattle  and  horses  in  the  stables.  Every  morning  tho  droppings  are  removed  ana  piled 
up  or  drawn  to  the  field  designed  for  corn.  The  litter,  when  saturated  with  urine,  is 
replaced  with  fresh  straw,  and  is  as  good  for  manure  as  the  solid  droppings.  For  the 
corn  crop  I  apply  about  25  loads  of  manure,  of  30  bushels  each,  per  acre.  This  is 
spread  as  soon  as  tho  frost  is  out  of  the  ground,  usually  from  tho  20th  of  March  to  the 
1st  of  April,  so  that  the  rains  shall  wash  the  soluble  parts  into  the  soil  and  cause  tho 
grass  to  grow.  By  the  early  part  of  May,  when  I  begin  to  plow,  tho  grass  is  four  to 
six  inches  in  height.  Grass,  and  the  young  roots  of  grass,  feed  the  worms  until  tho 
corn  gets  beyond  their  reach ;  and  the  sod  rots  quickly,  and  forces  the  corn 
forward  rapidly.  This  was  the  culture  the  past  season :  I  plowed  with  furrow  10 
inches  wide  and  5  deep;  harrowed  three  times  with  an  iron-toothed  harrow,  and 
used  marker  of  my  own  construction  3  feet  7  inches  each  way,  placing  the  corn  on  tho 
surface,  3  grains  in  a  hill ;  ploughed  four  times,  hoeing 3£  days  on  each  acre ;  put  but  little 
dirt  to  the  corn.  Planted  tho  12th  and  13th  of  May,  and  cut  up  the  last  week  in 
September. 

44  In  plowing  the  corn  I  only  plow  deep  enough  to  cut  up  tho  grass  and  weeds,  say  two 
inches,  twice  from  and  twice  toward  tho  corn.  I  use  two  horses,  ono  horse  taking  the 
furrow,  making  a  steady  and  fast  team — not  moro  than  half  tho  labor  for  tho  plowman, 
and  doing  one-third  more  work  in  a  day,  and  worth  nearly  two  plowings  with  one 
horse.  From  the  commencement  of  plowing  to  finishing  cutting  tho  stalks,  it  takes  15 
to  20  days'  work  to  the  acre,  at  $1  25  per  day,  say  $22,  or  including  team  $30  per  acre. 

"  If  we  add  to  this  the  laoor  of  applying  tho  manure  at  $10  per  acre,  and  interest  on 

£ho  land  at  $250  per  acre,  $15  more,  we  have  $55  as  the  total  cost  per  acre.    Counting 

ttao  corn  at  $1  per  bushel,  this  loaves  $27  50  net  profit  per  acre,  or  $318  on  the  whole 

t\t W .    The  stalks  pay  for  the  husking,  and  the  produco  led  on  tho  farm  supplies  manure 

,  Vf  .another  crop. 


FARMING  IN  NEW  ENGLAND. 


259 


"  Five  years  ago  I  planted  two  ports  Sciota  and  one  part  a  small  dwarf  corn  that  had 
been  on  tho  farm  from  my  earliest  recollection.  There  were  11  acres  in  tho  field,  ono- 
balf  very  dry  and  porous,  the  remainder  a  little  moist.  Five  acres  of  the  latter  yielded 
over  100  bushels  per  acre  as  estimated  by  good  judges.  In  a  wet  season  tho  other  part 
of  tho  field  would  have heen  tho  best.  Thirty  hills  were  put  into  a  stack,  and  seven 
contiguous  stacks  selected  as  an  average,  and  husked  by  themselves,  weighed  in  the  ear 
420  pounds,  shelled  corn  371  pounds,  cobs  58  pounds.  This  was  the  pure  Sciota.  Of 
tho  mixed  Sciota,  two  stacks  in  the  ear  yielded  152  pounds,  cobs  18  pounds,  shelled  corn 
134  pounds,  or  2£  bushels.  These  two  stacks  were  a  fair  average  of  the  two  acres, 
making  10G  bushels  per  acre.  Four  acres  were  planted  with  the  common  eight-rowed 
white  and  yellow  corn,  which  yielded  about  70  bushels  to  tho  acre/7 

Mr.  George  E.  Waring  writes  of  a  farm  iu  his  neighborhood,  in  the 
vicinity  of  Newport,  Ehode  Island,  of  26  acres,  upon  which  25  cows 
have  been  kept.  The  pasture  contains  twelve  acres,  and  twenty  cows 
are  kept  upon  it  during  the  summer.  The  feed  purchased  is  only  equiv- 
alent to  the  keeping  of  his  teams.  The  butter,  milk,  cream,  and  calves 
sold  in  1870  brought  $1,862  15,  nearly  $75  for  each  cow,  besides  the 
skim-milk  that  was  turned  into  pork.    The  sales  of  1870  were  as  follows  : 


Eggs $144  20 

Turkeys 

Chickens 

Butter 

Cream 

Milk 

Potatoes 

Tomatoes 

Onions 

Carrots 


Turnips $100  00 


Round  turnips. 
Calves 


43  00 
665  00 
Pork 234  00 

144  00 
48  60 
12  00 


Lambs . . 

Wool.... 

Squashes 


Total 3,758  45 


96  00 

66  25 
166  00 
235  20 
795  95 
687  25 

50  00 

78  00 

43  00 
Beets,  (mangold) 150  00 

This  farm  is  worked  at  a  profit,  but  the  significant  fact  concerning  it 
is  that  the  average  value  of  product  per  acre  was  $144  55.  A  farm  of 
200  acres;  producing  at  this  rate,  would  yield  a  gross  income  of  $28,010. 
Mr.  Waring  says  that  these  results  are  not  duo  to  what  are  known  as 
"modern  improvements;"  that  "  there  is  nothing  done  here  that  is  not 
done  on  any  good  farm  in  New  England ;  but  everything  is  done  with  a 
will ;  and  industry,  perseverance,  and  thoroughness  characterize  every 
part  of  the  work.  The  cultivation  is  thorough  and  cleanly ;  the  use  of 
manure  excessive ;  the  feeding  high ;  the  marketing  skillful ;  and  the 
economy  in  every  department  complete." 

A  few  examples  of  profitable  farming  in  Vermont  are  at  hand,  by  no 
means  the  most  striking,  but  such  as  can  be  obtained  from  any  neigh- 
borhood, however  isolated  or  small.  Mr.  Charles  A.  Sylvester,  of  Bar- 
net,  bought  a  farm  for  $4,000,  having  a  capital  of  only  $3,000.  It  was 
in  a  low  state  of  cultivation,  and  haa  no  buildings  or  fences  of  material 
value.  Ho  kept  sheep  and  liorses,  and  nearly  doubled  the  yield  of  wool 
of  the  former,  and  improved  by  selection  the  value  of  the  latter.  In 
sixteen  years  ho  trebled  the  production  of  the  farm,  erected  substan- 
tial buildings,  and  then  sold  tho  farm  for  $11,000?  and  had  left  nearly  as 
much  produce  and  other  personal  property  on  it  as  it  cost  iu  the  be- 
ginning. 

Mr.  John  Quinlan,  of  Charlotte,  now  owns  one  thousand  acres  ot 
Champlain  Valley  soil,  as  the  result  of  energy  and  industry  upon  the 
farm,  although  he  commenced  life  as  an  agricultural  laborer,  has  met 
with  losses  and  discouragements,  and  has  raised  and  educated  a  large 
family. 

A  farm  was  purchased  in  Albany  by  Frank  Vance,  for  $800,  which 
was  sold  fourteen  years  afterward  for  $8,000.  Mr.  James  Vance  has 
i'00  acres  that  cost,  nineteen  years  ago,  $1  to  $2  per  acre,  now  worth 
$8,000,  though  it  is  three  miles  away  from  a  village.  Horses  and  sheep 
linvr  provod  profitable  upon  this  farm.    An  income  of  eight  dollars  per 
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annum  for  each  of  the  breeding  ewes  is  regularly  obtained,  the  lambs 
bringing  from  $4  to  $5  each  before  the  fourth  of  July. 

In  Williamstown,  in  the  White  Eiver  Valley,  Mr.  Edson  Martin  has  a 
farm  of  120  acres,  upon  which  he  cuts  about  100  tons  of  good  hay  an- 
nually, at  the  rate  of  two  to  three  tons  per  acre,  and  finds  profit  in  ag- 
riculture, as  do  all  others  who  manage  prudently  to  increase  fertility 
and  production. 

Mr.  G.  B.  Brewster,  of  Irasburg,  bomght  a  farm  of  220  acres,  nineteen 
years  ago,  costing  $3,500.  It  was  in  poor  condition ;  corn  was  a  failure 
upon  it;  grass  was  light,  and  wheat  would  not  grow.  By  successive 
manuring  and  good  cultivation  fertility  increased,  25  bushels  per  acre  of 
wheat  were  obtained,  70  of  oats,  300  of  potatoes,  70  of  corn,  and  900  of 
turnips.  By  legitimate  farming  a  property  of  $15,000  was  thus  ob- 
tained from  a  beginning  of  a  few  hundred  dollars,  upon  an  intractable 
and  unpromising  soil. 

Mr.  J.  W.  Pettee,  of  Salisbury,  finds  no  difficulty  in  obtaining  80  to 
90  bushels  of  ears  of  corn  per  acre,  on  land  which  formerly  yielded 
three-fourths  of  a  ton  of  hay  mixed  with  daisy  and  Johns- wort.  A 
moderate  quantity  of  manure,  combined  with  first-class  culture,  pro- 
duced this  change. 

Mr.  Levi  Bartlett,  of  Warner,  New  Hampshire,  a  veteran  observer  of 
general  agriculture,  and  a  practical  and  successful  farmer,  in  a  region 
of  not  more  than  average  fertility,  (or  sterility,  as  the  reader  may  prefer,) 
communicates  to  the  Department  the  following  statement : 

A  large  majority  of  farmers  here  succeed  in  their  business  so  far  as  to  obtain  a 
good  living  and  pecuniary  independence,  and  some  accumulate  very  respectable  fortunes. 
These  facts  are  demonstrated  by  the  numerous  well  finished  and  furnished  houses, 
barns,  and  out-buildings  for  storing  grain,  carriages,  farming  implements,  &c.,  to  be 
seen  in  almost  every  town ;  and  these  facts  bespeak  a  thrift  and  enterprise  not  even 
dreamed  of  by  the  most  sanguine  half  a  century  ago. 

Gn  the  other  hand,  in  many  of  the  lon<j-settled  towns  in  the  hilly,  rocky  por- 
tions of  the  State,  the  population  has  gradually  decreased  during  the  past  twenty 
years,  as  the  lato  census  returns  plainly  show ;  and  in  most  of  these  towns  there  are 
numbers  of  once  good  farms  that  have  been  abandoned,  the  buildings  have  been 
removed,  and  the  once  productive  fields  turned  out  to  pasturage,  and  wiU  ultimately 
be  covered  with  a  forest  growth,  the  seedlings  of  which  spring  up  in  these  worn-out 
soils ;  still,  there  are  in  all  these  towns  good  farms,  and  farmers  who  annually  find 
"there  is  money  in  their  business,"  oven  iu  the  business  of  legitimate  farming  alone. 

The  spirit  ot  emigration  is  an  inherent  principle  in  the  "  genus  homo ; n  discontent 
among  the  farmers  of  the  fertile  soils  of  Illinois  is  as  prevalent  as  it  is  among  the  same 
class  residing  on  the  granite  hills  of  Now  Hampshire.  To  report  fully  "examples  of 
profitable  farming  iu  Now  England  "  would  require  volumes ;  out  for  the  information 
of  the  cultivators  of  the  soil  in  different  sections  of  our  widely  extended  country,  I 
will  give  a  few  "  illustrative  examples  "  in  this  section  of  Now  England. 

During  the  past  few  weeks  I  have  made  excursions  in  several  countios  of  this  State, 
and  noted  down  some  facts  connected  with  the  farm  practices  in  different  sections, 
and  on  individual  farms.  Wo  have  no  great  staple  crop  like  the  wheat  and  corn  of 
the  West,  or  the  cotton,  sugar,  and  rice  of  the  South. 

Our  soil,  climate,  and  social  condition  compel  us  to  pursue  a  mixed  husbandry,  to 
grow  a  variety  of  farm  products,  and  these  are  varied  according  to  the, locality  in 
Which  the  farmer  resides,  and  the  requirements  of  the  markets,  and  whether  these  are 
near  or  distant  from  his  farm. 

Some  weeks  since  I  made  a  visit  to  the  town  of  Littleton,  112  miles  north  of  Concord, 
N.  H.,  well  up  in  the  White  Mountain  region.  While  there  I  spent  two  days  in  four 
of  those  "northern  towns,"  and  visited  a  large  number  of  farmers,  and  found  them  in 
the  occupancy  of  good  farms,  farm  buildings,  and  everything  betokening  thrift  and 
enterprise.  I  think  the  drought  was  not  so  severe  there  the  past  season  as  in  the  more 
southern  portions  of  the  State,  as  the  crops  generaUy  were  good :  corn,  on  many  of  the 
farms*,  yielding  50  to  60  bushels,  shelled,  per  acre.  The  hay  and  grain  crops  were  iu 
similar  proportions.  This  section  of  the  State  is  noted  for  its  large  yields  of  potatoes. 
Immense  quantities  are  annuaUv  worked  up  for  the  starch  they  contain.  On  one  farm 
rfsited,  there  were  over  five  hundred  basnete  grown  on  two  acres.  These,  at  the  starch- 
xnQls,  command  thirty ifive  cents  per  bushel,  thus  giving  a  return  of  $176  for  the  pro- 
duct of  the  two  acres.    T  was  told  that  much  larger  yields  were  harvested  on  some 
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forms.  The  variety  generally  grown  for  starch  is  known  as  tbe  "  California  potato." 
It  is  not  a  good  table-potato,  but  is  preferred  by  tbe  starch  manufacturers.  This  is  a 
good  hay  and  grass-producing  section,  and  large  quantities  of  timothy-grass  seed  are 
raised,  and  tho  high  price  at  which  it  has  been  sold  for  the  past  few  years  makes  it  a 
profitable  farm  product.  Much  more  might  be  said  of  the  prosperous  condition  of  that 
section  of  our  State ;  of  its  fine  horses,  nerds,  and  flocks ;  of  its  railroad  facilities  for 
transporting  to  market  its  wood,  lumber,  bark,  charcoal,  and  numerous  other  products, 
all  of  which  largely  contribute  to  the  increasing  wealth  of  that  part  of  the  "Old 
Granite  State." 

More  recently  I  visited  Hanover,  the  town  in  which  the  New  Hampshire  Agricultural 
College  is  located,  and  spent  a  day  in  driving  around  among  the  farmers  of  that  ancient 
town,  the  settlement  of  which  commenced  over  one  hundred  years  ago.  There  are 
large  numbers  of  fine  and  productive  farms.  Much  of  the  land  consists  of  a  finely 
comminuted  and  somewhat  clayey  soil,  free  from  rocks,  and  easily  cultivated.  All  of 
the  farm  crops  cultivated  in  that  section  make  good  returns,  especially  wheat,  both 
spring  and  autumn  sown.  From  five  or  six  of  these  farmers  I  obtained  statements  of 
toe  average  yield  per  acre  for  a  series  of  years.  There  were  better  crops  in  some  sea- 
sons than  in  others.  The  lowest  yield  in  any  one  season  was  twenty  bushels.  The 
largest,  ninety-eight  and  one-half  bushels  on  two  acres  of  land.  This  was  in  I860,  a 
favorable  season  lor  the  wheat  crop  in  this  section.  Some  of  the  records  are  of  the 
crops  for  eleven  years  in  succession  on  the  same  farms. 

Mr.  C.  C.  Foster  the  past  season  raised  twenty-five  bushels  of  winter  wheat  on  one 
acre.  The  seed  was  obtained  from  the  Department  of  Agriculture.  Mr.  F.  has  forgotten 
the  name.  It  very  closely  resembles  the  '•  White  TouzelTe  winter  wheat,"  imported  from 
Marseilles,  France,  by  the  Department.  The  land  planted  with  corn  is  heavily  manured 
and  followed  by  wheat  and  grass-seeds.  As  far  as  I  can  learn,  there  are  but  few,  if 
any,  sections  of  the  country  where  larger  average  yields  of  wheat  are  grown  than  in 
tho  town  of  Hanover.  A  portion  of  tho  farmers  in  the  town  of  Fail  mount,  Onondaga 
County,  New  York,  obtain  about  tho  same  average. 

I  will  now  give  the  farm  practices  of  three  of  tho  prominent  farmers  of  Merrimack 
County,  who  have  made  farming  profitable,  but  who  differ  somewhat  in  their  practice 
and  in  tho  disposal  of  their  products. 

In  185T>  Colonel  David  M.  Clough,  of  Canterbury,  purchased  the  farm  he  now  occu- 
pies for  the  sum  of  $4,400.  It  contained  about  four  hundred  acres,  two  hundred  of 
which  were  interval,  lying  on  the  eastern  bank  of  the  Merrimack  River,  opposite  the 
village  of  Boscawen  Plain.  Tho  remainder  was  pasture  and  woodland.  A  few  years 
previous  to  his  purchase  most  of  tho  wood  and  timber  had  been  removed.  For  more 
than  thirty  years  a  widow  had  held  a  life- estate  in  tho  farm,  and  during  this 
period  it  had  been  rented  and  largely  cropped  with  corn  and  oats,  which,  with  a  por- 
tion of  the  hay,  were  annuallv  sold,  and  no  manure  purchased.  By  this  skinning  pro- 
cess the  farm  had  become  badly  worn  ;  the  buildings  and  fences  were  in  a  most  dilapi- 
dated condition,  and  a  largo  portion  of  this  once  fertile  interval  had  been  turned  out  as 
pasture.  To  renovato  tho  tillablo  fields,  large  quantities  of  muck  and  lime  were  com- 
posted. Muck  and  a  clay  marl,  of  which  there  aro  iuexhaustiblo  quantities  on  the 
farm,  were  used  in  tho  barn-yards,  cattle  and  sheep  hovels,  and  hog-yards.  Fences 
were  rebuilt  with  good  boards  and  chestnut  posts.  The  largo,  old  farm-house  was  com- 
pletely remodeled  and  renovated,  both  inside  and  outside,  and  additions  made  to  it,  and 
old  barns  were  removed  and  splendid  new  ones  erected. 

When  Colonel  C.  came  into  possession  of  the  farm  there  wcro  about  twelve  tons  of 
English  and  about  the  same  quantity  of  natural  or  low-ground  hay  cut  upon  Uhe  farm, 
sufficient,  with  some  grain  feed,  to  winter  twelve  head  of  cattle,  thirty  sheep,  and  two 
horses.  He  now  winters  upon  an  average  ninety  head  of  cattle,  six  horses,  old  and 
young,  and  one  hundred  and  fifty  sheep.  Ho  had  at  tho  time  I  was  there  sixteen  hogs, * 
about  eighteen  months  old,  and  a  largo  number  of  last  spring's  shoats.  The  old  hog 
will  average  not  far  from  four  hundreu  pounds  each.  For  several  years  past  the  average 
sales  have  been  about  $  1,500  for  beef  cattlo ;  $500  for  pork ;  sheep,  lambs,  and  wool,  $400. 
A  few  years  sinco  ho  sold  for  slaughter  200  sheep  at  seven  dollars  a  head,  aggregating 
$1,^00. 

The  proceeds  of  the  iarm  this  year  are  150  tons  of  hay,  800  bushels  of  corn,  800 
bushels  of  oats,  and  50  bushels  of  wheat.  The  whole  of  the  hay,  most  of  the  corn,  and 
a  largo  portion  of  the  oats  aro  fed  to  his  farm  stock  and  to  horses  from  the  cities  to  be 
wintered.  Having  lost  several  acres  of  his  interval  land  by  the  washing  away  of  the 
soil,  which  is  twenty  feet  deep  at  that  place,  he  has,  by  tho  expenditure  of  over  six 
hundred  dollars,  prevented  future  inroads  by  sloping  the  banks  and  cobbling  them  with 
stone,  drawn  two  miles.  He  has,  during  the  fourteen  years  of  his  occupancy  of  the 
farm,  expended  over  four  thousand  dollars  in  repairing  tho  old  and  erecting  new  farm 
buildings.  The  results  of  his  tanning,  in  a  pecuniary  point  of  view,  are  satisfactory, 
he  having  now  a  larger  surplus  of  cash  on  hand  than  the  farm  originally  cost  hjin. 
Colonel  Clough  plows  his  laud  deep,  manures  high,  and  cultivates  thoroughly,  sows 
*  liberally  of  grass  seeds,  and  harvests  corresponding  crops. 
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About  thirty  years  ago  Mr.  W.  H.  Gage  purchased  the  Colonel  Chandler  farm,  situated 
in  the  southern  part  of  Boscawen.  The  farm  contained  about  400  acres,  100  acres  of 
which  were  tillable  interval,  and  about  40  of  low  interval,  which  -yielded  fair  crops  of 
hay  of  various  qualities,  from  good  to  very  poor.  The  remainder  of  the  land  was  forest 
and  pasture.  He  gave  $6,000  tor  the  farm,  one-third  cash,  about  all  the  available  funds 
he  possessed.  The  farm  had  been  rented  for  a  number  of  years,  and  was  badly  ran 
down.  The  course  of  farming  he  has  pursued  for  a  number  of  years  has  been  to  feed 
the  hay  and  grain  raised  upon  the  farm  to  his  cattle,  sheep,  and  swine.  The  rearing  of 
fine  stock  has  beon  a  specialty  with  him,  especially  oxen.  For  the  past  twenty-five 
years  he  has  received  more  premiums  for  oxen,  at  our  State  and  county  fairs,  than  any 
other  farmer  in  the  county.  In  March,  1869,  he  sold  two  yoke  of  oxen  for  $800.  In 
March,  1870,  two  yoke  for  $750.  It  has  been  a  maxim  with  him  to  increase  the  fertility 
of  his  farm,  and  consequently  his  crops.  This  he  has  accomplished  by  selling  most 
of  the  products  of  his  farm  in  the  form  of  beef,  pork,  mutton  and  wool,  butter  and 
cheese. 

For  many  years  past  he  has  kept  4  to  6  ho^s.  When  18  to  20  months  old  they  have 
averaged,  when  dressed  for  market,  about  50(7  pounds  each.  The  clear  pork  is  salted 
and  sold  during  the  succeeding  summer  at  the  large  manufacturing  village  of  Fishers- 
ville,  at  an  average  of  22  cents  per  pou  nd.  Lard  and  hams  from  20  to  22  cents.  There  aro 
kept  about  30  head  of  cattle,  75  to  100  sheep,  and  2  horses.  Corn  annually  grown  from 
6  to  8  acres;  yield  per  acre  55  bushels.  Oats  follow  the  corn;  yield  60  bushels  per 
acre,  about  one-hali  of  which  are  sold  at  an  average  of  70  cents  per  bushel. 

The  farm  is  now  valued  at  $40,000,  and  other  assets  would  bring  his  property  well 
up  to  $50,000— the  accumulations  of  a  little  over  thirty  years. 

The  third  and  last  farm  I  shall  refer  to  is  that  now  owned  by  Joseph  B.  Walker, 
Concord.  This  farm  has  been  under  cultivation  about  one  hundred  and  forty  years. 
Its  original  owner  was  the  late  Rev.  Timothy  Walker,  the  first  settler  and  only  min- 
ister of  that  town  for  fifty-two  years.  The  farm  came  into  the  possession  of  his  son, 
the  late  Judge  Timothy  Walker.  Upon  his  death  it  became  the  property  of  his  son, 
the  late  Captain  Joseph  Walker,  whoso  son,  Joseph  B.  Walker,  the  present  owner  cf 
the  farm,  inherited  it  when  only  ton  years  old,  ho  being  the  only  surviving  member  of 
the  family.  His  guardian  rented  out  the  farm,  which  was  thus  managed  for  twenty 
years.  In  tho  mean  time  Joseph  B.  graduated  at  Yale  College,  studied  law,  and  opened 
an  office  in  Concord,  lie  undertook  to  carry  on  the  farm  and  his  law  business  at  the 
same  time.  After  two  years'  trial  of  farming  and  law,  he  found  one  or  tho  other  must 
be  given  up.    He  had  the  good  sense  to  quit  law  and  become  a  farmer. 

During  the  twenty  years  tho  farm  had  been  leased,  tho  buildings  and  foncrs  were 
sadly  out  of  repair,  large  portions  of  the  fields  were  overrun  with  bushes,  and  there 
was  a  large  decrease  of  hay  and  other  crops  during  the  period. 

The  farm  consisted  of  about  350  acres,  100  of  which  were  Merrimack  River  interval,  a 
large  portion  of  which  could  be  plowed,  and  with  manuring  would  yield  fair  crops  of 
corn  and  grain.  About  30  acres  were  either  covered  by  the  waters  of  Horseshoe  Pond,  or 
were  too  wot  for  the  production  of  hay.  To  drain  the  pond  as  far  as  practicable,  he,  four- 
teen years  ago,  cut  a  large  and  deep  ditch  from  the  east  end  of  the  pond  across  the 
interval,  nearly  half  a  mile,  to  the  river.  Tho  interval  is  bounded  on  the  north  by  tho 
Merrimack  River.  The  surface  of  tho  land  on  the  river  bank  is  about  14  feet  above 
the  usual  summer  low- water  mark.  From  tho  river  tho  land  gradually  slopes  south- 
ward to  Horseshoe  Pond.  Forty-live  rods  south  of  the  river  Mr.  Walker  commenced 
excavating  the  soil,  for  tho  purpose  of  putting  in  a  plank  drain  from  that  point  to  tho 
river.  Tho  south  end  of  the  ditch  was  8  feet  deep,  but,  as  tho  ground  rose  gradually, 
before  the  bank  of  the  Merrimack  was  reached  it  was  14  feet  deep.  Sound  white-pino 
plank  were  used  for  making  a  box  or  pipe — inside  8  by  12  inches,  96  square  inches — 
tor  the  passage  of  the  water  from  the  open  ditch  to  tho  river.  This  box  drain  has  dono 
so  well  during  tho  fourteen  years  it  has  been  in  operation  that  45  rods  more  of  similar 
drain  have  been  put  down  during  tho  past  autumn,  permitting  the  filling  up  of  that 
length  of  open  drain.  From  tho  covered  drain  to  tho  pond  the  bottom  of  the  open 
dram  is  boarded,  the  ditch  being  about  3  feet  wido  at  tho  bottom.  Before  tho  floor 
was  put  in,  rushes  and  aquatic  grasses  obstructed  tho  flow  of  water,  and  were  gradu- 
ally filling  the  ditch. 

I  havo  thought  it  might  bo  of  practical  use  to  bo  thus  particular  in  describing  Mr. 
Walker's  process  of  lowering  tho  water  of  Horseshoe  Pond  several  feet,  thereby 
reclaiming  about  thirty  acres  of  once  almost  worthless  land,  and  bringlug  it  up  to  an 
average  value  of  $100  per  acre.  This  desirable  object  has  been  effected  at  an  expense 
of  about  $800.  During  tho  eighteen  years  ho  has  carried  on  the  farm,  tho  crops  of  hay 
and  grain  have  been  more  than  doubled. 

His  annual  clip  of  hay  is  about  120  tons,  of  which  70  to  80  tons  aro  sold,  varying 
in  price,  in  different  years,  from  $18  to  $30  per  ton. 

As  hay  is  his  leading  crop,  grass  immediately  follows  corn,  without  an  intervening 
grain  crop.    Every  autumn  he  plows  about  twelve  acres  of  grass  land,  six  acres  of* 
which  are  heavily  manured  aud  planted  with  corn ;  tho  following  spring  tho  other  six 
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acres  are  sown  with  oats.  Average  yield  of  each,  fifty  to  sixty  bushels ;  after  the  corn 
is  harvested  the  land  is  plowed  and  sown  with  grass-seeds.  The  oat-ground  is  manured, 
plowed  and  sown  with  grass-seeds.  Several  acres  are  also  planted  with  potatoes, 
beans,  root  crops,  &c. 

There  are  kept  upon  the  farm  four  large  oxen,  six  oows,  two  horses,  and  twenty  or 
more  cattle  of  various  ages ;  most  of  the  corn  and  oats  are  fed  to  the  farm  stock. 
Materials  are  carted  into  the  barn-yard  and  cellars  for  composting  with  green  manure. 
Mr.  Walker  also  uses  the  hair,  lime,  fleshings,  &c,  from  a  large  tannery  near  his  farm. 
These  materials  are  composted  with  large  quantities  of  muck,  and  make  valuable 
manure  for  his  corn  crops.  He  also  purchases  $200  worth  of  stable  and  some  commer- 
cial manures.  By  these  moans,  he  is  annually  increasing  the  fertility  of  his  lauds, 
notwithstanding  the  large  quantities  of  hay  sold. 

Ho  keeps  six  cows,  the  milk  of  which  is  sold  at  the  house,  put  up  in  caus.  The  ave- 
rage Bales  of  milk  amount  to  $75  per  month.  The  twelve  acres  of  land  seeded  down 
in  the  fall  yield  a  fair  crop  in  August,  similar  in  quality  to  second-crop  hay.  This  is 
found  to  be  a  primo  feed  for  the  cows  during  the  winter,  producing  a  large  flow  of  milk. 

Mr.  Walker  Keeps  an  exact  account  of  the  expenses  of  the  farm  and  of  its  income, 
■which  at  the  end  of  every  month  is  carried  from  the  day-book  to  the  ledger,  and  in 
this  way  he  is  able,  at  the  close  of  each  year,  to  ascertain  the  profit  and  loss  of  his 
farming  operations.  The  profits  over  the  entire  cost  of  carrying  on  the  farm  are  quite 
satisfactory. 

It  may  be  said  that  the  farms  I  have  described  are  made  up  of  the  alluvial  soils 
bordering  the  Merrimack  River,  free  from  rocks,  and  easily  worked,  when  contrasted 
with  the  soils  of  the  hill-farms ;  but  thousands  upon  thousands  of  the  farmers  upon 
our  hill-farms  annually  find  there  is  "  money  in  their  business." 

Had  a  judicious  course  of  cultivation  been  pursued  on  a  large  portion  of  the  now 
abandoned  farm,  they  would  have  been  to-day  paying  investments. 

The  selling  of  hay  and  grain  from  the  farms,  close  leediug  of  the  mowing  fields  every 
autumn,  and  reckless  waste  of  the  mauurial  resources  of  the  farms,  together  with  the 
natural  restlessness  and  love  of  change  that  seem  to  belong  especially  to  Americans, 
are.  I  believe,  the  principal  causes  of  the  decrease  in  the  rural  population  iu  so  many 
of  the  farming  districts  of  Now  England. 

Mr.  8.  Kilbreth,  of  Manchester,  Maine,  who  was  awarded  the  first 
premium  for  wheat  by  the  Kenneuec  Agricultural  Society,  makes  the 
following  statement  concerning  it,  which  shows  that  wheat  can  be  pro- 
duced at  a  profit  under  good  culture : 

The  land  on  which  my  wheat  grew  was  a  deep,  gravelly  loam,  planted  the  previous 
yearj  part  to  corn  and  part  to  potatoes.  Upon  the  part  planted  to  potatoes,  after  har- 
vesting, I  spread  six  cart-loads  of  barn  manure.  Upon  the  part  planted  to  corn,  I  put 
one  shovelful  of  compost  mannre  iu  each  hill  of  corn ;  plowed  and  pulverized  the  ground 
in  the  fall ;  plowed  again  in  the  spring,  and  harrowed  before  sowing.  Sowed  the  5th  of 
May  two  bushels  of  Java  wheat,  harrowed  once,  and  spread  upon  the  piece  one  hundred 
bushels  of  leached  ashes ;  then  harrowed  again  and  rolled  it.  Harvested  about  the 
10th  of  August;  threshed  the  first  week  in  September  22  $•  bushels  of  wheat. 

Dr. 

3  cords  of  manure $12  00 

100  bushels  of  leached  ashes 15  00 

Plowing  land 4  00 

2  bushels  wheat 4  00 

Sowing 2  00 

Harvesting 4  00 

Threshing 4  00 

Applying  ashes,  &c 5  00 

Total 50  00 

Cr. 

22* bushels  wheat,  at$2  50  per  bushel $5C  25 

1  ton  of  straw 8  00 

Manure  and  ashes  left  on  hand 10  00 

Total 74  25 

Credit 74  25 

Debit 50  00 


»tk. 


Profit 24  25 
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STATISTICS  OF  PRODUCTION. 

The  statistics  of  agricultural  production  in  New  England,  for  the  last 
three  decades,  illustrate  the  changes  wrought  by  the  causes  enumerated 
above,  showing  decrease  at  one  point  and  increase  at  another,  and  in 
the  total  an  absolute  depreciation,  which  is  perhaps  not  quite  equal  to 
the  loss  of  agricultural  population,  the  use  of  labor-saving  machinery 
more  than  compensating  for  decrease  of  fertility  upon  the  neglected 
farms  of  the  interior.  The  following  table  includes  the  aggregates  of 
the  census  returns  of  live  stock  and  principal  farm  products  for  the  six 
New  England  States : 


Hones number. 

MalM  and  asses do... 

Oxen  and  other  cattlo do . . . 

Milch  cows 1 do... 

Sheep do... 

Hogs do... 

Corn bushels. 

Wheat .• do... 

Rye do... 

Oats do... 

Barley do... 

Buckwheat do... 

Potatoes do. . . 

Tobaooo pounds. 

Hay tons. 


1850. 

1860. 

1870. 

212,274 

358,992 

859,368 

376 

357 

961 

860,809 

892,846 

715,544 

608,219 

679,930 

643,993 

3,257,583 

1, 779, 767 

1,449,695 

361,481 

336,176 

341,000 

10, 175, 856 

9,164,505 

7, 347, 660 

1,090,894 

1,083,193 

1,000,693 

1,570,589 

1,425,851 

703,379 

8,101,268 

10,895,185 

9,169,504 

414, 496 

1, 199, 119 

1,075,059 

71C.044 

990,812 

1, 189,  413 

19, 618,  111 

21,343,616 

83,938,004 

1, 405, 920 

9,266,445 

15, 870, 484 

3,463,652 

3,869,200 

3,936,500 

It  thus  appears  that  milch  cows  have  decreased  5  per  cent,  in  ten 
years,  other  cattle  20  per  cent.,  sheep  18,  and  swine  20,  and  that  horses 
and  mules  have  slightly  increased.  Corn  shows  a  reduction  of  10  per 
cent.,  wheat  nearly  8,  rye  50,  oats  16,  barley  10  j  while  buckwheat  is 
increased  20  per  cent.,  potatoes  12,  hay  nearly  2,  and  tobacco  70.  That 
hay  should  not  fall  off  with  the  cattle  may  be  partially  accounted  for  by 
the  increase  of  horses,  which  is  probably  much  greater  than  is  shown 
by  the  above  figures,  which  only  give  the  horses  of  the  farm,  while  those 
of  the  cities,  numbers  of  still  larger  m&gnitude  in  some  of  the  States, 
are  not  enumerated. 

In  orchard  and  garden  products  the  increase  has  been  very  large, 
being  from  $2,703,032  in  1850,  and  $4,959,455  in  18C0,  to  $7,143,907 
in  1870.  Maine,  New  Hampshire,  and  Vermont  have  greatly  enlarged 
the  productions  of  orchards,  and  Massachusetts,  Rhode  Island,  and 
Connecticut  that  of  gardens.  The  following  table  will  show  the  rate 
of  increase  in  the  several  States : 


Statos. 


Maine 

New  Hampshire 

Vermont 

Massachnsets . . . 
Rhode  Island... 
Connecticut 


1850. 


Orchard 
products. 


1343,865 
248,563 
315,255 
463,995 
63,994 
175,118 


Total !    1,609,790 


Produce- 
market 
gardens. 


$122,387 

56,810 

18,853 

600,020 

98,298 

196,874 


1,093,242 


1860. 


1870. 


Orchard 
products. 


$501,767 
557,934 
211,693 
925,519 
83,691 
508,848 


'2,789,452 


Produce 
market 
gardens. 


$194, 006 

76,256 

24,802 

1, 397, 623 

140,291 

337,025 


Orchard 
products. 


$874,569 
74.1,552 
682,241 
939,654 
43,036 
535,954 


2,170,003 


3, 819, 206 


Produce 

market 

gardens. 


$266,397 

119,997 

42,225 

1,980,231 

316, 133 

599,718 


3,324,701 


That  the  reader  may  examine  in  detail  the  changes  in  the  seteral 
States,  exhibited  by  the  census  of  1870,  in  comparison  with  that  of  1860 
and  1850,  the  following  table  is  presented : 
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These  tables  exhibit  the  prevailing  characteristics  and  tendencies  of 
rural  husbandry  in  this  section,  and  show  that  the  stock  interest  is  de- 
clining, that  breadstuffs  command  quite  as  little  attention  as  heretofore, 
and  that  fruit-growing  and  market-gardening  are  rapidly  increasing.  It 
is  not  probable  that  the  census  returns  include  all  the  advance  in  these 
industries.  It  must  be  extremely  difficult,  if  not  impossible,  to  obtain 
a  very  near  approach  to  completeness  in  returns  of  products  grown 
everywhere,  in  town  and  country,  in  isolated  patches;  and  the  aggregate 
would  be  greatly  enlarged  if  the  immense  quantities  of  wild  berries 
could  be  included. 

The  decrease  of  milch  cows  has  been  4J  per  cent,  in  Rhode  Island,  4J 
in  New  Hampshire,  5£  in  Maine,  and  20  in  Massachusetts ;  but  Connec- 
ticut has  made  a  slight  advance,  and  Vermont  an  increase  of  3  per  cent. 
In  all  the  States  the  number  of  u  oxen  and  other  cattle"  has  decreased. 
The  decline  in  the  numbers  of  sheep  and  swine  has  been  heavy,  yet  in 
1867  the  number  of  sheep  was  undoubtedly  greater  than  in  18G0.  The 
number  of  farm  horses  has  increased  in  Maine,  Rhode  Island,  and  Con- 
necticut, and  decreased  in  New  Hampshire,  Vermont,  and  Massachu- 
setts. If  an  enumeration  of  horses  in  the  cities  could  be  made,  a  differ- 
ent result  might  be  attained  in  the  latter  States. 

PRACTICAL  SUGGESTIONS. 

While  the  facts  here  presented  are  fragmentary,  and  the  investigation 
incomplete,  enough  is  learned  to  prove  that  rural  pursuits  are  profitable 
in  the  hands  of  enterprising  men,  and  to  show  that  many  farms  are 
managed  in  an  unprogressivc  manner  and  with  unremunerative  results. 
Gardening  and  fruit-growing,  when  followed  with  skill  and  method, 
yield  handsome  returns ;  and  yet  the  demand,  especially  for  early  fruits 
and  vegetables,  is  scantily  supplied,  and  prices  are  high.  The  prices  of 
small  fruits  are  far  higher  in  Boston  and  Lowell,  and  the  quantity  con- 
sumed much  less  in  proportion  to  population,  than  in  Baltimore  and 
Washington.  Norfolk  sends  immense  quantities  of  early  strawberries 
to  those  cities,  but  we  never  hear  that  New  Hampshire  or  Maine  sends 
late  supplies  after  the  local  crop  is  gone.  To  be  sure,  there  is  greater 
eagerness  for  the  first  berries,  yet  the  latest  command  high  prices  and 
meet  a  ready  sale,  and  there  is  no  surfeit  of  raspberries,  blueberries,  or 
blackberries  to  destroy  the  demand.  There  is  a  marked  deficiency  in 
production  of  the  fiuer  vegetables,  as  asparagus,  spinach,  cauliflower, 
&c.,  in  interior  towns,  and  tomatoes  and  other  vegetables  might  be 
brought  into  market  earlier  by  the  ingenious  and  ^inexpensive  forcing 
processes  known  to  skilled  market-gardeners,  in  profitable  competition 
with  the  wilted,  sometimes  decaying  and  unwholesome  vegetables 
brought  from  a  great  distance.  It  is  astonishing  that  the  farmers  and 
mechanics  of  interior  towns  do  not  cultivate  strawberries  and  other 
small  fruits  in  their  gardens  to  an  extent  fourfold  greater  than  they 
already  do.  While  there  are  fruit-growers  and  market-gardeners  about 
Boston  who  are  excelled  in  skill  by  none  in  the  country,  there  are  mul- 
titudes of  interior  towns  which  can  neither  boast  advanced  practices  in 
horticulture  nor  early  and  abundant  supplies  from  local  sources. 

Considerable  advances  have  been  made  in  the  use  of  agricultural 
machinery  5  mowers  are  used  on  ten  farms  for  every  one  cutting  grass 
by  horse-power  ten  years  ago;  but  there  are  many  farms  smooth 
enough  for  the  mower  which  still  employ  only  the  traditional  scythe. 
Much  of  the  labor  of  hand-hoeing,  now  exceedingly  expensive,  might 
be  done  with  the  horse-hoe ;  where  rocks  or  other  obstructions  inter- 
fere, a  small  expenditure  would  fit  the  surface  for  machine  cultivation. 
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The  economy  of  farm  machinery  is  illustrated  by  the  reports  of  the  use 
of  the  horse-planter  and  horse-hoe  in  Northfield,  Massachusetts.  Mr.  J. 
Lyman  claims  to  have  planted  (in  nineteen  hours)  and  hoed  (in  eighty- 
one  hours)  fifteen  acres  of  com,  worth  $1,014,  at  the  cost  of  $33,  or 
little  more  than  3  per  cent,  of  the  value  of  the  crop.  Mr.  James  Merriman 
planted  and  hoed  six  acres,  worth  $528,  at  an  expense  of  $17  55 ;  and 
Mr.  George  F.  Moody  planted  and  cultivated  two  acres,  worth  $142,  at  a 
cost  of  $3  75.  The  planting  and  hoeing,  with  man  and  horse,  was  in 
each  case  at  the  rate  of  30  cents  per  hour.  In  the  case  of  two  farms  in 
Virginia  of  equal  fertility,  one  worked  by  a  man  and  two  boys  with 
improved  machinery,  the  other  by  seven  men  without  labor-saving  ma- 
chinery, the  former  made  larger  gross  returns  than  the  latter. 

While  stock-growing  may  bo  less  profitable  than  in  the  West,  there 
are  numerous  examples  of  profitable  dairying,  the  raising  of  butchers' 
lambs,  and  other  specialties  of  stock-farming,  to  show  that  there  is  ho 
necessity  for  the  decay  of  the  hill-farms,  the  transformation  of  pas- 
tures to  ferneries,  and  the  decline  of  production.  The  English  system 
of  husbandry,  modified  judiciously  by  local  circumstances,  has  in- 
creased fertility,  production,  and  profit,  wherever  introduced  into  New 
England.  It  is  a  fatal  error  to  permit  a  retrograde ;  if  high  farming 
will  not  pay  there,  no  farming  will  pay ;  if  fertility  cannot  be  advanced, 
the  capital  necessary  for  improvements  employed,  the  use  of  labor-saving 
implements  increased,  it  would  be  better  to  quit  farming  entirely  and 
grow  forests  for  the  use  of  future  manufacturers  of  wooden-ware.  But 
there  has  been  progress  in  many  directions,  and  may  be,  we  believe  will 
be,  generally,  in  the  future.  It  only  requires  courage,  a  cold  shoulder 
to  croakers,  energy,  skill  and  application  5  and  when  the  best  lands  ot 
the  distant  West  are  taken  up,  as  they  soon  will  be,  and  prices  there 
advance,  young  men  of  New  England  may  be  content  to  stay  at  home 
and  enjoy  the  advantages  of  markets  which  fully  counterbalance  the 
fertility  of  western  lands  a  thousand  miles  away  from  the  mouths  to  be 
fed  by  their  products.  ' 


STATUS  OF  VIRGINIA  AGRICULTURE  IN  1870. 

It  is  believed  that  no  State  of  the  American  Union  enjoys  greater 
natural  advantages  for  the  production  of  a  great  variety  of  the  fruits 
of  the  earth  than  Virginia.  Situated  in  the  most  favored  parallels  of 
the  temperate  zone,  with  a  wide  diversity  of  soils,  and  blessed  with  a 
climate  for  the  most  part  eminently  salubrious,  it  is  capable  of  meeting 
the  requirements  of  every  variety  of  rifral  taste,  and  of  sustaining  a 
dense  population.  If  farmers,  iu  the  history  of  the  past,  did  not 
accumulate  large  fortunes,  they  were,  as  a  rule,  in  easy  and  independent 
circumstances;  and  though  the  soil  might  not  in  many  cases  have  been 
brought  up  to  the  highest  state  of  productiveness  by  a  course  of  sys- 
tematic tillage,  it  never  failed  to  respond  generously  to  kind  treatment. 
In  some  sections  of  the  State,  where  the  planting  interests  predominated, 
the  culture  was  often  carried  to  an  oppressive  extent,  and  exhaustion, 
more  or  less,  was  the  consequence.  But  good  lands  were  abundant  and 
cheap;  and,  while  fresh  inroads  might  have  been  too  often  made  on  the 
primeval  forests,  the  rejected  fields,  where  the  soil  had  not  been  carried 
oft  by  washing,  immediately  sent  forth  a  second  growth,  under  which,  in 
the  course  of  one  or  two  generations,  they  nearly  regained  their  original 
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fertility.  When,  however,  we  consider  the  length  of  time  the  older 
parts  of  the  State  have  been  under  cultivation,  and  the  large  proportion 
of  good  arable  land  still  remaining,  even  under  the  system  of  annual 
cropping  for  more  than  a  hundred  years,  we  have  convincing  evidence 
of  their  extraordinary  agricultural  value. 

The  agriculture  of  Virginia  was  conducted  in  strict  accordance  with 
the  traditions  of  the  fathers  until  a  period  within  the  memory  of  many 
now  living.  The  old  methods,  transmitted  frpm  sire  to  son  almost  since 
the  first  settlement  of  the  colony,  underwent  scarcely  any  change.  In 
fact,  the  proprietors  of  large  estates  felt  but  little  incentive  to  improve- 
ment as  long  as  recourse  could  bo  had  to  the  virgin  soils,  which  admitted 
of  being  brought  into  cultivation  at  less  expense  than  the  old  could  be 
restored,  or  even  kept  up  to  a  productive  standard.  It  was  not  until 
the  first  Virginia  agricultural  society  was  formed,  about  the  year  1822 
or  1823,  and  such  men  arose  as  Colonel  John  Taylor,  of  Caroline; 
Wilson  Cary  Nicholas,  of  Albemarle ;  and  Eichard  Sampson,  of  Gooch- 
land, with  a  few  other  eminent  farmers  in  other  parts  of  the  State,  that 
any  general  impetus  was  given  to  improvement.  By  their  writings,  and 
not  less  by  their  example,  public  attention  was  aroused  to  the  necessity 
of  a  change.  Colonel  Taylor's  "Arator"  was  perhaps  the  most  popu- 
lar work  of  the  kind  ever  published  in  the  South.  It  originally  appeared 
in  short  papers  in  the  Richmond  Enquirer.  These  were  subsequently 
collected  into  a  small  volume,  which  ran  through  many  editions,  and 
was  read  by  all  classes.  If  it  misled  some  of  its  readers,  as  it  un- 
doubtedly did,  it  excited  a  spirit  of  inquiry,  which  led  to  valuable  results 
in  the  end.  If  we  were  called  on  to  designate  the  fathers  of  modern 
Virginia  agriculture,  we  should  have  no  hesitation  in  fixing  on  these  three 
illustrious  individuals — Colonel  Taylor,  as  a  writer;  Mr.  Sampson,  as 
the  most  successful  practical  farmer  the  State  has  ever  produced ;  and 
Governor  Nicholas,  in  the  double  capacity  of  writer  and  practical 
farmer,  who  infused  enthusiasm  into  the  bosoms  of  all  with  whom  a 
long  public  life  brought  him  into  personal  association.  Mr.  Sampson, 
living  near  a  great  public  thoroughfare,  attracted  visitors  from  all  parts 
of  the  State,  who  went  to  see  the  wonderful  improvement  he  had  effected. 

The  spirit  of  improvement  thus  excited  went  on,  gradually  expand- 
ing and  gathering  strength,  until  the  great  political  convulsion  which 
culminated  in  the  disruption  of  the  labor  system  of  the  State,  causing 
a  shock  to  its  material  prosperity  from  which  it  will  necessarily  take 
long  years  of  struggling  to  recover.  A  revolution  so  sudden  and  so 
overwhelming  could  have  no  other  effect  than  to  paralyze  for  the  time 
every  industry  in  those  districts  where  the  former  labor  system  prevailed 
to  a  large  extent,  and  to  derange  it  in  some  degree  everywhere.  The 
State  was  thus  thrown  back  in  her  industrial  career,  but  it  is  gratify- 
ing to  notice  that  the  people  have  met  the  crisis  with  admirable  fortitude; 
and  there  is  the  beat  reason  for  believing  that  a  change — the  beginning 
of  which  is  already  perceptible — will  ultimately  be  wrought  in  the 
habits  of  the  white  race,  the  possessors  of  the  soil,  and  prove  eminently 
salutary  and  beneficial.  Another  effect  will  be  the  disintegration  of  the 
overgrown  and  unwieldy  plantations,  and  their  subdivision  into  small 
farms.  A  hundred  years  are  but  a  small  period  in  the  life  of  a  nation, 
and  though  the  present  race  of  farmers  may  not  witness  the  change,  the 
second  or  third  generation  will  live  to  see  this  grand  old  State  dotted 
over  with  thousands  of  happy  abodes,  and  her  fair  surface  literally 
transformed  into  a  garden.  Such  is  the  picture  that  will  assuredly  be 
presented  when  the  great  natural  advantages  of  the  country  are  de- 
veloped to  their  full  extent. 
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Before  proceeding  to  describe  the  present  condition  of  the  agriculture 
of  the  State,  it  is  proper  and  necessary  that  some  reference  should  be 
made  to  its  physical  geography.  In  a  general,  and  in  some  sort  a 
political  sense,  two  great  divisions  east  of  the  mountains,  and  embrac- 
ing diverse  interests,  are  popularly  recognized,  called  respectively  the 
Northsdde  and  Soutiiside,  the  separating  line  being  the  James  Biver. 
In  the  northern  division,  with  the  exception  of  a  few  counties  bordering 
on  the  James,  it  is  a  farming  country;  in  the  southern  division,  a  plant- 
ing country.  Each  of  these  sections  admits  of  two  subdivisions,  pos- 
sessing very  distinctive  features :  The  tide- water  region,  lying  between 
the  head  of  tide  and  the  ocean ;  and  the  Piedmont  region,  embraced 
between  the  head  of  tide  and  the  Blue  Ridge.  Furthermore,  between 
the  Blue  Bidge  and  the  Alleghanies,  a  fine  district  of  country,  known  as 
The  Valley,  is  situated,  mostly  on  the  north  side  of  the  James,  but 
still  extending  some  distance  south  of  it.  And  lastly,  there  is  the 
transmontane  or  Southwest  Virginia,  exhibiting  marked  character- 
istics of  its  own.  Each  of  these  divisions  is  distinguished  by  its  peculiar 
system  of  agriculture,  having  some  things  in  common  indeed,  but  each 
differing  from  the  others  in  its  leading  industries.  For  the  sake  of 
perspicuity  we  shall  consider  them  separately,  accompanying  them,  re- 
spectively, with  brief  descriptions  of  their  geographical  features  and 
the  productions  more  particularly  adapted  to  their  soils. 

In  but  few  sections  of  the  State  has  agriculture  made  any  progress 
within  the  last  ten  years ;  almost  everywhere,  in  fact,  it  has  actually 
retrograded.  The  conditions  on  which  agricultural  prosperity  rests 
have  been  so  unsettled  by  intervening  events,  and  the  tenure  of  lands 
to  a  great  extent  rendered  so  uncertain,  that  few  farmers  have  been 
influenced  by  a  spirit  of  improvement.  The  great  object  has  been  to 
make  a  livelihood.  To  do  this  the  lands  have  been  taxed  to  their  utmost 
capacity.  Fertilizers  have  indeed  been  used  freely,  but  rather  with  a 
view  to  speedy  returns  than  ultimate  improvement.  No  systematic 
rotation  has  been  practiced ;  no  course  of  amelioration  steadily  pursued. 
The  efforts  both  of  farmers  and  planters  have  been  vigorous  indeed, 
more  so  perhaps  than  at  any  former  time,  but  spasmodic,  looking  to  the 
present  more  than  to  the  future.  Considering  the  altered  circumstances 
of  the  people,  the  productions  of  the  soil  in  everything  but  wheat  have 
borne  favorable  comparison  with  those  of  former  years ;  in  quantity, 
however,  more  than  in  quality.  Of  tobacco,  for  instance,  the  crop  of 
1870  was  one  of  the  largest  ever  grown  in  the  State,  but  in  its  prepara- 
tion for  market  it  has  been  worse  handled  than  any  fer  many  years. 
All  but  the  old  experienced  planters  appear  to  have  lost  their  skill,  and 
the  crops  of  the  latter  formed  but  a  small  proportion  of  the  whole. 
Throughout  the  tobacco  region  the  crop  is  cultivated  on  nearly  every 
farm,  to  a  largo  extent  by  freedmen  on  rented  land  or  on  shares.  It  has 
thus  fallen  into  many  hands  instead  of  being  chiefly  limited  to  the  large 
plantations  as  formerly.  In  this  way  Virginia  tobacco  is  fast  losing  its 
prestige,  and  the  western  tobacco  is  supplanting  it  in  the  markets  of  the 
world.  In  regard  to  cotton,  also,  the  production  has  much  increased, 
the  last  crop,  like  that  of  tobacco,  being  the  largest,  perhaps,  ever  grown 
in  the  State,  but  it  has  been  produced  very  much  to  the  neglect  of  the 
grain  crops. 

In  the  cotton  and  tobacco  districts,  though  the  planters  have  shown 
commendable  industry,  have  been  frugal  in  their  personal  expenses,  and 
have  worked  with  their  own  hands,  it  cannot  be  said  they  have  pros- 
pered. They  are  still  wedded  to  old  habits,  from  which  no  change  of 
circumstances  has  sufficed  to  divorce  them.    The  painful  experience  of 
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1870 — abundant  crops  and  unremunerative  prices— will  not  have  been 
dearly  purchased  if  it  should  only  teach  them  to  practice  a  more  diversi- 
fied system  of  husbandry. 

In  attempting,  therefore,  to  sketch  the  state  of  agriculture  in  Virginia 
for  the  year  1870,  we  do  it  rather  for  the  purpose  of  establishing  a  land- 
mark from  which  future  progress  may  be  measured,  than  with  a  view  of 
claiming  that  any  progress  has  been  made  since  the  change  in  the  social 
relations  of  the  people.  We  are  happy  to  believe,  however,  that  there 
are  indications  of  the  dawn  of  a  better  period.  We  perceive  it  in  the 
numerous  agricultural  societies  which  have  been  reorganized ;  in  the 
large  attendance  at  all  the  agricultural  exhibitions ;  and  in  the  increas- 
ing demand  for  agricultural  literature. 

Before  entering  on  particular  details,  it  will  render  the  treatment  of 
our  subject  more  intelligible  and  systematic  by  prefacing  it  with  brief 
descriptions  of  the  several  geographical  divisions  of  the  State. 

I.  NORTHSIDE  VIRGINIA. 

1.  Tide-icater  district — Well  adapted  to  the  production  of  the  grains 
and  grasses ;  a  farming  in  contradistinction  to  a  planting  country.  It 
embraces  a  large  proportion  of  fertile  lands,  and  in  several  localities 
shell-marl  is  found  abundantly,  which  is  readily  accessible.  It  is  inter- 
sected by  several  large,  navigable  streams,  by  means  of  which  all  the 
leading  markets  of  the  North  are  brought  to  the  doors  of  the  people. 
Its  situation  is  within  the  limits  of  James  River  on  the  south,  Chesa- 
peake Bay  and  the  Potomac  on  the  east  and  northeast,  and  the  Rich- 
mond and  Washington  Railroad  on  the  west.  It  includes  the  counties 
of  Henrico,  (in  part,)  Hanover,  (in  part,)  King  William,  Charles  City, 
New  Kent,  James  City,  York,  Warwick,  Elizabeth  City,  (the  four  last 
named  forming  the  tongue  of  land  called  the  Peninsula ;)  Caroline,  (in 
part,)  Essex,  King  and  Queen,  Middlesex,  Gloucester,  and  Matthews, 
(lying  between  the  York  and  Rappahannock;)  and  King  George,  West- 
moreland. Northumberland,  Lancaster,  and  Richmond,  composing  what 
is  termed  the  Northern  Neck,  and  lying  between  the  Rappahannock 
and  Potomac  Rivers.  Portions  of  Prince  William,  Stafford,  and  Fair- 
fax also  belong  to  this  district;  and  Accomac  and  Northampton^on  the 
Eastern  Shore,  are  to  be  included  in  it  for  all  practical  purposes.  During 
the  last  years  of  the  war  great  numbers  of  negroes  were  settled  in  the 
Peninsula,  which  has  continued  to  be  occupied  by  them,  in  chief  part, 
down  to  the  present  time. 

2.  Piedmont  district — Eminently  a  grain  and  grass-growing  region, 
extending  from  James  River  to  the  Potomac,  and  from  the  Blue  Ridge 
to  the  western  limits  of  the  tide- water  district.  It  embraces  a  great 
variety  of  soils,  the  northern  tier  of  counties  lying  along  the  foot  of  the 
Blue  Ridge  being  peculiarly  adapted  to  grazing,  and  the  more  southern 
and  eastern  to  grain  and  tobacco.  The  counties  belonging  to  this  divi- 
sion are  parts  of  Henricot  Caroline,  Hanover,  and  Stafford ;  Gooch- 
land, Fluvanna,  Nelson,  Amherst,  and  Albemarle,  (in  which  five  coun- 
ties tobacco  enters  to  considerable  extent  into  the  system  of  culture;) 
Madison,  Orange,  Spottsylvania,  Culpeper,  Rappahannock,  Fauquier, 
Loudoun,  and  parts  of  Prince  William  and  Fairfax. 

n.  SOUTHSEDE  VIRGINIA. 

1.  Tide-water  district — Lying  between  James  River  and  North  Caro- 
lina on  the  north  and  south,  the  Atlantic  Ocean  on  the  east,  and  the 
Petersburg  and  Weldon  Railroad  on  the  west.  The  leading  crops  are 
cotton,  peanuts,  and  corn.    The  sweet  potato  is  also  cultivated  exten- 
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sively,  particularly  in  localities  having  convenient  transportation  to  the 
northern  markets.  Grea^  numbers  of  hogs  were  formerly  raised  in  the 
counties  adjacent  to  the  Dismal  Swamp,  from  which  was  made  the  finest 
quality  of  Virginia  bacon.  The  business  is  still  pursued  to  some  ex- 
tent. In  the  neighborhood  of  Norfolk  are  the  largest  vegetable  and 
fruit  gardens  in  the  South,  which  for  the  last  thirty  or  thirty-live  years — 
perhaps  longer — have  been  supplying  the  northern  markets  with  early 
fruits  and  vegetables,  until  now  the  trade  has  acquired  extraordinary 
proportions,  and  is  still  growing  from  year  to  year.  The  soils  of  this 
part  of  the  State  are,  as  a  rule,  light  and  easily  worked  5  very  fertile 
along  the  margins  of  the  streams,  and  readily  susceptible  of  improve- 
ment generally,  from  the  inexhaustible  beds  of  shell-marl  lying  within 
its  limits,  and  but  a  few  feet  below  the  surface.  It  embraces  the  coun- 
ties of  Prince  George,  Surry,  Sussex,  Southampton,  Islo  of  Wight, 
Nansemond,  Norfolk,  and  Princess  Anne. 

2.  Piedmont  district. — This  is,  by  excellence,  the  tobacco-growing  re- 
gion of  Virginia.  Leaf  of  fine  quality  for  both  manufacturing  and 
shipping  purposes  is  grown  in  several  counties  north  of  James  River, 
and  in  one  or  two  at  the  southern  extremity  of  the  valley ;  but  the  best 
descriptions,  and  always  commanding  the  highest  prices,  are  produced 
in  this  district,  and  more  particularly  in  the  counties  bordering  on  and 
adjacent  to  the  Blue  Ridge.  The  general  surface  of  the  country  is  quite 
undulating,  in  many  places  hilly,  with  a  soil  for  the  most  part  naturally 
fertile,  and  resting  on  a  strong  red  clay — in  some  places  yellow.  It 
abounds  in  springs  and  streams  of  the  purest  water.  The  soil  is  also 
well  adapted  to  corn,  wheat,  and  clover.  The  counties  constituting  this 
division  are  Dinwiddie,  Chesterfield,  Powhatau,  Amelia,  Nottoway, 
Lunenburg,  Greenville,  Brunswick,  Mecklenburg,  Halifax,  Charlotte, 
Prince  Edward,  Cumberland,  Appomattox,  Campbell,  Bedford,  Pittsyl- 
vania, Franklin,  Henry,  and  Patrick,  a  very  large  and  important  sec- 
tion of  the  State,  extending  from  James  River  on  the  north  to  the  Caro- 
lina line  on  the  south,  and  from  the  Petersburg  and  Weldon  road  on 
the  east  to  the  Blue  Ridge  on  the  west.  This  is  the  only  large  division  in 
the  State  in  which  the  slaves  formerly  outnumbered  the  whites.  There 
is  still  much  disparity  between  the  races  in  several  of  the  counties  5  but 
owing  to  the  gradual  influx  of  settlers  from  the  North,  and  the  tendency 
of  the  blacks  to  move  farther  south,  the  numbers  arc  becoming  every 
year  more  nearly  equalized. 

in.  THE  VALLEY. 

Naturally  this  is  the  most  fertile  region  of  the  State,  and,  as  it  was 
only  partially  subjected  to  the  blighting  influences  of  slavery,  it  has 
ever  been  the  most  prosperous.  It  is  the  division  in  which  the  system 
of  mixed  husbandry  has  been  most  fully  carried  out.  It  is  a  superior 
grain  and  grass  country,  yielding  bountifully  of  wheat  and  corn,  and 
stocked  with  fine  animals.  Great  numbers  of  cattle  are  fattened  for 
the  northern  markets.  The  horses  are  generally  of  the  heavy  draught 
breed,  attaining  large  size  like  the  western  animals.  Sheep. and  swine 
thrive.  Dairies  abound  in  every  part  of  the  valley,  and  fine  butter 
is  the  source  of  considerable  income.  Apple  orchards  are  numerous. 
For  the  most  part  it  is  divided  into  farms  of  small  size.  The  soils  are 
to  considerable  extent  calcareous,  resting  on  a  limestone  formation. 
We  see  in  the  population  only  a  small  infusion  of  the  old  Virginia 
element,  being  composed  chiefly  of  Germans  and  Scotch- Irish.  Before 
the  war  more  evidences  of  prosperity  were  exhibited  here  than  in  any 
other  division  of  the  State  east  of  the  Alleghany  Mountains ;  and 
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though  it  suffered  greatly  during  the  struggle — the  northern  portion 
being  almost  desolated — it  has  shown  a  recuperative  energy  worthy  to 
be  imitated  by  the  farmers  of  other  sections. 

The  valley  lies  between  the  Blue  Eidge  and  the  Alleghany  Mountains, 
and  extends  from  the  Potomac  Eiver  on  the  north  to  New  River  on 
the  south  or  southwest,  stretching  over  nearly  three  degrees  of  latitude, 
and  exhibiting  much  diversity  both  of  soil  and  climate.  The  counties 
embraced  within  its  limits  are  Frederick,  Clarke,  Shenandoah,  Rocking- 
ham, Augusta,  Highland,  Bath,  Alleghany,  Rockbridge,  Botetourt,  Roa- 
noke, Craig,  and  parts  of  Giles  and  Montgomery. 

IV.  SOUTHWEST  VIRGINIA. 

According  to  the  political  nomenclature  of  former  times,  this  division 
of  the  State  was  generally  called  "  Little  Tennessee,''  but  latterly  it  has 
been  distinguished  by  the  caption  we  have  given.  It  is  a  mountainous 
region,  abounding  in  fertile  valleys,  and  preeminently  adapted  to  stock 
and  grazing  purposes.  The  finest  prize  cattle  exhibited  at  the  eastern 
fairs — mostly  Short-horns — are  brought  from  this  section  5  also  the  fattest 
beeves.  Except  in  two  or  three  counties,  or  portions  of  counties,  the 
farmers  are  nearly  all  engaged  in  rearing  stock.  Hogs  are  raised  in 
large  numbers ;  and  sheep,  mostly  of  the  improved  long- wool  breeds, 
are  receiving  much  attention.  It  is  destined  to  be,  if  not  already,  one 
of  the  finest  stock  regions  in  the  United  States.  Plaster  of  the  finest 
quality  abounds  in  Washington  County,  and  is  extensively  used.  The 
Kentucky  blue-grass  is  a  natural  growth,  and  all  the  cultivated  grasses 
succeed  to  perfection.  Southwest  Virginia  may  be  defined  as  extending 
from  New  River  to  the  Kentucky  and  Tennessee  lines,  and  embracing 
the  counties  of  Montgomery  and  Giles,  (in  part,)  Pulaski,  Bland,  Wythe, 
Tazewell,  Smythe,  Washington,  Russell,  Scott,  Lee,  Wise,  Buchanan, 
Grayson,  Carroll,  and  Floyd. 

The  agricultural  resources  of  Virginia  have  always  been  great,  and 
her  rich  and  varied  productions  have  constituted  an  important  dement 
of  the  national  wealth  since  the  foundation  of  the  Government.  After 
the  sudden  shock  to  her  labor  system,  at  the  close  of  the  late  war,  it 
was  thought  desirable  to  ascertain  the  present  condition  of  her  agricul- 
ture ;  what  modifications  it  had  undergone  since  that  event ;  and  what 
were  the  prospects  of  renewed  and  increasing  prosperity.  With  this  view 
the  Department  prepared  a  circular  in  the  fall  of  1870,  and  forwarded 
copies  to  its  regular  correspondents  in  the  State,  and  also  to  other  gen- 
tlemen, two  or  three  in  each  county,  so  far  as  it  was  practicable  at  the 
time  to  obtain  the  names  of  trustworthy  and  intelligent  farmers.  The 
result  has  been  the  accumulation  of  a  mass  of  interesting  materials  suf- 
ficient to  give  a  very  fair  exhibit  of  the  object  sought.  The  points  on 
which  information  was  solicited  are  embraced  in  the  following  inquiries: 

1.  Is  increased  attention  given  to  a  judicious  alternation  of  crops, 
with  the  intervention  of  green  crops!  A  clear  statement  of  the  course 
of  rotation,  in  a  representative  example,  with  results  obtained,  will  be 
desirable  in  illustration. 

2.  To  what  extent  have  labor-saving  implements  been  made  a  substi- 
tute for  manual  labor  f    Give  facts  showing  the  profit  of  such  substitution . 

3.  To  what  extent  are  fertilizers  applied  !  What  proportion  of  tilled 
acreage  is  fertilized  I  What  rate  of  application  per  acre  I  What  the 
relative  proportions  of  commercial  and  home-made  fertilizers,  and  com- 
parative results  of  each  I  What  kinds  are  found  most  economical,  and 
how  much  is  production  increased  by  the  application  ?  Give  illustrative 
facts. 
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4.  Are  farm  animals  increasing;  and  if  so,  what  species,  and  what 
breeds  f  Is  improvement  of  farm  stock  engaging  attention;  and  to  what 
extent  1 

Following  the  geographical  distinctions  as  already  sketched,  we  pro- 
ceed to  give  the  substance  of  the  answers  to  our  inquiries  accordiug  to 
the  order  in  which  they  were  propounded. 

ROTATION  OF  CROPS. 

Tidewater  district,  (Nortlmde.) — In  the  counties  near  Richmond  some 
attention  is  being  paid  to  this  subject,  but  not  so  much  as  before  the 
war.  The  usual  system  of  rotation  in  Henrico,  as  far  as  any  prevails, 
embraces  five  shifts — corn,  oats,  wheat,  clover,  wheat ;  or  corn,  wheat, 
clover,  wheat,  pasture.  Timothy  is  gaining  ground,  and  when  hay  is 
the  object  the  farm  is  divided  into  eight  fields,  each  field  yielding  three 
crops  of  hay  duriug  the  course.  This  is  considered  the  most  profitable 
system  of  forming.  In  New  Kent  clover  is  generally  used  as  a  green 
crop,  allowed  to  stand  one  year,  and  then  followed  by  corn.  In  Charles 
City  the  subject  receives  no  attention,  the  farmers  having  many  of  their 
former  slaves  living  on  their  lands  and  cultivating  on  shares,  which  pre- 
vents due  regard  to  improvement.  In  King  William  the  five-field  sys- 
tem is  preferred,  both  for  profit  and  improvemept,  the  course  being 
wheat,  clover,  pasture,  corn,  oats.  Pea  fallow  is  a  favorite  preparation 
for  wheat  by  some  farmers.  In  York  no  attention  is  paid  to  the  subject, 
and  this  remark  applies  to  the  other  counties  forming  the  Penin- 
sula. No  progress  of  any  kind  is  made,  but  the  movement  is  backward. 
The  negroes  constitute  four-fifths  of  the  population,  who  cultivate  a  large 
portion  of  the  land,  either  on  shares,  or  for  a  money  rent.  They  raise 
no  crop  but  corn,  the  average  yield  of  which  is  about  six  bushels  to  the 
acre. 

*  Crossing  York  River,  and  its  tributary,  the  Mattapony,  we  first  enter 
King  and  Queen,  where  an  excellent  system  of  husbandry  was  formerly 
practiced.  The  farmers  are  returning  to  it  as  fast  as  they  are  able.  The 
field-pea  is  mostly  used  as  a  green  crop  for  wheat,  and  invariably  with 
success.  The  rotation  preferred  is  corn,  manured  with  home-made  manure 
on  one-half  of  the  field,  and  on  the  other  peas  are  sown  at  the  rate  of 
one  bushel  to  the  acre  in  May  or  early  in  June.  In  September  or  Octo- 
ber the  entire  field  is  seeded  to  wheat,  and  the  pea  fallow  is  always  the 
best.  In  three  years  the  same  field  comeS  into  cultivation  again,  when 
the  treatment  is  reversed.  This  is  regarded  as  a  fine  rotation,  and  the 
land  improves  rapidly  under  it.  In  some  parts  of  the  county  the  Mag- 
gothy  Bay  beau  {Casaia  chamcecrista)  grows  spontaneously,  and  makes 
a  rich  return  to  the  land  in  a  green  crop.  Lands  improve  under  it  even 
when  cultivated  in  corn  and  oats  in  alternate  years.  In  Essex*  no 
increased  attention  is  given  to  a  judicious  alternation  of  crops.  Very 
few  farmers  practice  any  regular  course. 

Leaving  this  range  of  counties  and  crossing  the  Rappahannock,  we 
come  into  the  Northern  Neck,  oue  of  the  classic  localities  of  the  State, 
rendered  memorable  as  being  the  birthplace  of  Washington  and  other 
illustrious  Virginians.  Its  agricultural  capabilities  are  very  great,  but 
in  common  with  other  portions  of  the  State  it  received  a  severe  shock 
to  its  prosperity.  King  George:  No  increased  attention  is  given  to 
alternation  of  crops,  green  crops  being  the  exception,  and  seen  on  only 
a  few  of  the  best  plantations.  The  four-field  system  was  the  one 
formerly  in  general  use,  wheat  being  seeded  on  a  clover  fallow,  followed 
by  corn,  and  then  wheat  or  oats.  With  the  use  of  clover  and  gypsum 
the  productiveness  of  large  fields  was  raised  to  fifteen  and  twenty 
18  A 
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bushels  of  wheat  to  the  acre,  and  fields  of  smaller  size  to  thirty  and 
forty  bushels.  Farmers  are  endeavoring  to  return  to  this  system,  but 
the  progress  is  slow.  From  Eichmond  we  have  reports  of  increasing 
attention.  The  five-field  system  is  practiced,  sowing  wheat  on  clover 
fallow,  following  with  corn,  then  oats  and  clover,  cutting  the  clover 
two  years  for  hay.  Northumberland :  A  few  farmers  have  adopted  the 
three-field  system  with  excellent  results.  First  year,  wheat  with  one 
hundred  and  fifty  to  two  hundred  pounds  of  guano  and  seeded  to  clover  in 
the  spring;  second  year,  clover  partially  grazed  and  limed  or  marled; 
third  year,  corn.  Very  good  crops  of  wheat  are  grown  on  a  clover  lay 
without  guano.  Lancaster :  Increased  attention  is  given  to  alternation 
of  crops.    Many  large  farms  that  were  formerly  cultivated  on  the  two 

'  and  three-field  system  are  now  subdivided  into  five  or  six  fields,  with  a 
rotation  of  grass  crops,  by  which  a  large  farm  may  bo  cultivated  with 
half  the  manual  labor  formerly  employed,  when  grain  crops  were  exclu- 
sively raised. 

Piedmont  district,  (Nortkside.) — Gradually  emerging  from  the  tide- water 
counties  proper,  we  come  first  to  Stafford,  in  which  we  learn  the  follow- 
ing rotation  is  practiced  by  many  farmers :  Corn,  wheat,  and  clover  in 
succession,  the  last  plowed  in  after  the  third  crop,  and  then  wheat  and 
clover  again.  In  Prince  William  but  little  attention  is  given  to  alterna- 
tion, owing  to  the  impoverished  condition  of  the  farmers.  Alexandria: 
Farmers  are  using  green  crops ;  course  of  rotation,  corn,  wheat,  rye  or 
oats,  and  grass  (clover  or  timothy)  with  very  satisfactory  results.  Fair- 
fax :  The  attention  given  to  alternation  of  crops  is  probably  not  increasing, 
the  rotation  before  and  since  1860  being  usually  corn,  oats,  and  wheat; 
then  clover  and  timothy  for  two  or  three  years,  and  in  particular  cases 
five  or  six  years.  Under  this  system,  with  the  judicious  application  of 
fertilizers  and  farm-yard  manures,  lands  in  the  western  part  of  the 
county  have  risen  in  value  from  $20  to  $40  per  acre,  and  their  produc-' 
tive  capacity  increased  from  fifteen  or  twenty  bushels  to  forty  bushels 
of  corn  per  acre  ;  oats  from  ten  bushels  to  twenty-five  or  thirty  bushels ; 
hay,  three-fold.  Wheat  has  been  an  uncertain  crop  for  several  years. 
Caroline :  To  a  limited  extent  increased  attention  is  given  to  alternation 
of  crops ;  as,  first  a  crop  of  corn  or  tobacco,  then  wheat  or  oats,  then 
clover,  with  rest  for  a  year.  The  yield  of  the  succeeding  crops  is 
increased  at  least  10  per  cent.  Louisa :  Less  and  less  attention  during 
the  past  five  years  has  been  given  to  green  crops.  As  far  as  any  system 
of  alternation  is  practiced,  it  is  corn,  wheat,  and  clover,  the  clover  fal- 
lowed the  following  year  for  tobacco,  then  wheat,  clover,  and  corn.  Lots 
treated  in  this  way,  with  alternate  use  of  one  hundred  and  fifty  pounds 
of  guano  per  acre  aud  coarse  stable  manure,  are  very  productive. 
We  now  enter  the  tier  of  counties  lying  along  or  near  the  base  of  the 

.  Blue  Kidge.  Loudoun :  Considerable  attention  is  paid  to  rotation, 
which  is  usually  to  turn  down  a  sod  for  corn,  the  yield  (taking  the 
county  over)  being  about  thirty  bushels  to  the  acre ;  wheat  after  corn, 
with  a  return  of  about  eight  bushels  per  acre ;  then  wheat  again,  with 
clover  the  following  year,  to  stand  two  or  three  years,  and  mowed  or 
pastured  at  pleasure.  A  clover  fallow  will  produce  about  sixteen  bush- 
els of  wheat  per  acre.  In  the  southern  part  of  the  county  grazing  is 
the  principal  industry,  which  is  pursued  in  much  the  same  manner  as 
we  proceed  to  describe  in  the  adjoining  county  of  Fauquier :  This  is 
preeminently  a  grazing  county,  particularly  the  upper  or  northern  part, 
and  therefore  admitting  of  an  endless  variety  of  rotation,  with  the  inter- 
vention of  green  crops,  all  subsidiarv  to  the  main  pursuit.  The  land, 
when  left  uncultivated,  clothes  itself  readily  (without  seed)  in  blue* 
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grass,  which  forms  a  sod  that  improves  each  year,  so  that  wheu  thirty 
years  old  the  pastures  will  turn  off  beef  better  fattened  than  when 
younger.  Many  farmers  devote  a  large  portion  of  their  estates  to  per- 
petual sod,  dividing  the  remaining  portion  into  six,  seven,  or  eight 
fields,  with  alternations  of  clover  and  timothy.  Others  take  a  lield  alter 
it  has  been  in  sod  six  or  more  years,  and  has  become  so  enriched  as  to  ' 
bear  a  succession  of  crops  for  as  many  more  years.  The  general  result 
is,  that  in  few  parts  of  the  State  have  the  lands  been  so  much  improved, 
or  more  numerous  instances  of  well-paid  agriculture  been  presented. 
Madison :  A  rotation  of  crops  has  prevailed  for  many  years,  though  not 
always,  or  generally,  with  the  intervention  of  green  crops.  The  plan 
preferred  is  the  six-field  system ;  corn,  fallowed  with  oats,  then  wheat, 
with  clover  and  timothy  the  ensuing  three  years.  Greene:  No  general 
attention  is  paid  to  a  judicious  alternation  of  crops,  but  the  seeding  of 
clover  and  timothy  is  on  the  increase.  The  most  approved  course  is 
corn,  then  wheat  or  oats  with  grass-seeds ;  the  second  crop  of  grass  to 
be  fallowed  and  seeded  to  wheat,  and  afterward  to  remain  two  years  in 
grass.  Under  this  system  fields  which  some  years  ago  would  not  yield 
more  than  ten  bushels  of  corn  to  the  acre  now  produce  thirty  to  fifty 
bushels.  Culpeper:  Partly  a  grazing  and  partly  a  grain  county.  The 
rotation  followed  by  the  best  farmers  is  corn,  wheat,  and  clover,  (or 
clover  and  timothy  mixed,)  if  grazing  more  than  improvement  of  the 
land  is  the  object.  As  a  general  thing,  however,  but  little  attention  is 
paid  to  a  regular  alternation  of  crops.  Albemarle :  The  rotation  usu- 
ally practiced  is  to  fallow  a  green  crop,  and  seed  the  land  to  wheat 
which,  without  fertilizer,  yields  from  fifteen  to  twenty  bushels  per  acre ; 
after  wheat,  corn,  making  twenty-five  to  thirty  bushels  per  acre,  and 
then  wheat  or  oats.  If  wheat,  an  application  of  one  hundred  and  fifty 
to  two  hundred  pounds  of  fertilizer  is  given,  and  the  yield  is  fifteen  to 
twenty  bushels  per  acre ;  if  oats,  no  fertilizer  is  applied,  and  the  yield 
is  twenty  to  twenty-five  bushels  per  acre.  Then  fallow  with  grass  for 
two  or  three  years.  Upon  the  whole,  however,  this  great  central  county 
of  the  State  is  making  but  slow  progress  in  improvement.  Nelson : 
Increased  attention  is  given  to  alternation  of  crops.  The  course  usually 
adopted  is  to  cultivate  first  with  corn,  then  oats,  then  wheat,  and  to 
fallow  with  two  years  in  clover,  requiring  fixe  years  to  complete  the 
rotation. 

Tide-water  district,  (Souttoide.) — This  is  the  smallest  geographical  di- 
vision of  the  State,  embracing  only  six  or  seven  counties,  the  produc- 
tions of  which,  as  well  as  the  neglect  of  all  scientific  methods  of  culture, 
are  peculiar  to  itself.  The  staple  crops  are  cotton,  peanuts,  corn,  oats, 
sweet  potatoes,  and  cornfield  peas.  In  one  or  two  counties  very  exten- 
sive apple  and  peach  orchards  are  planted,  and  the  "brandy  crop'2  is 
spoken  of  as  familiarly  as  any  other  crop.  In  Norfolk,  and  one  or  two 
other  counties  convenient  to  water  transportation,  trucking  and  the 
raising  of  fruits  for  the  northern  markets  are  largely  followed.  We 
have  reports  from  five  or  six  counties,  and  the  subject  of  rotation  and 
alternation  may  be  dispatched  with  brief  notice.  Surry:  No  increased 
attention,  and  scarcely  any  at  all  is  given  to  rotation.  The  method  of 
cropping  is  about  as  follows :  First  year,  corn,  with  cornfield  peas  sown 
broadcast  or  planted  in  hills  between  the  corn  rows  at  last  plowing ; 
second  year,  the  land  lies  fallow,  unless  planted  in  peanuts  (now  gene- 
rally the  case)  or  sown  with  oats.  The  truck  patches  are  generally  on 
land  planted  with  corn  the  preceding  year;  third  year  with  corn  again, 
and  so  on.  Southampton :  No  system  of  alternation  pursued.  The 
attention  of  farmers  is  directed  to  the  production  of  cotton,  which  is 
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planted  on  the  same  land  annually  and  indefinitely.  Isle  of  Wight : 
No  attention  to  any  judicious  alternation  of  crops,  the  object  of  farmers 
being  to  cultivate  that  crop  which  will  bring  in  most  money,  without 
regard  to  improvement.  No  attention  is  given  to  green  crops.  The 
usual  course  is  the  three-field  system — corn,  oats,  and  peanuts — which  is 
regarded  as  ruinous.  Princess  Anne :  Corn  and  oats  are  the  principal 
crops.  These  alternate,  except  when  the  land  is  permitted  to  rest,  that 
is,  to  grow  up  in  weeds  and  natural  grass,  which  are  turned  under  in 
the  winter  for  corn  again.  No  green  crops.  Norfolk :  This  being  a  hor- 
ticultural rather  than  an  agricultural  county,  we  give  some  statistics  of 
its  production  and  trade :  Number  of  acres  cultivated  in  fruit,  about 
4,000;  in  trucking,  about  20,000.  Shipments  of  fruit  and  truck,  in  1870, 
averaged  at  least  10,000  packages  daily,  and  for  one  hundred  days 
amounted  to  about  1,000,000  packages,  the  estimated  value  of  which 
was  fully  $1,500,000.  Freights  realized  by  the  carrying  trade,  $350,000. 
The  grape  business  is  yet  in  its  infancy,  only  about  one  hundred  and 
twenty  acres  being  in  cultivation ;  but  experience  bids  fair  for  the  most 
flattering  results,  especially  in  wine-making. 

Piedmont  district,  (Soutliside.) — According  to  the  divisions  we  have 
adopted,  this  is  the  largest  in  the  State.  Chesterfield :  The  plau  adopted 
and  generally  coming  into  use  for  rotation  is,  first,  corn,  then  wheat  or 
oats,  followed  by  clover  or  peas,  the  latter  preferred  on  light  soils:  clover 
on  stiff  soils.  In  every  instance,  when  properly  cultivated,  marked  im- 
provement in  the  land  is  observable,  the  increase  of  production  being  five 
to  fifteen  bushels  of  wheat  per  acre.  Powhatan :  Increased  attention  paid 
to  the  alternation  of  crops.  Clover  is  the  only  green  crop  raised  to  any 
extent.  It  is  generally  followed  by  wheat;  sometimes  on  a  small  scale 
by  tobacco.  The  people  are  slowly  rallying  from  their  depression,  and 
adopting  the  policy  of  working  less  land  and  making  it  rich.  Cumber- 
land :  Farmers  gradually,  though  slowly,  improving  their  system  of 
culture,  and  a  judicious  rotation  is  being  generally  introduced.  The 
summer  crops  of  corn  and  tobacco  are  followed  by  wheat :  the  wheat  by 
clover  for  eue  or  two  years.  Properly  carried  out,  a  rapid  improvement 
of  the  soil  is  visible.  Amelia:  The  report  is  substantially  the  same  as 
from  Cumberland.  Lunenburg:  Agriculture  is  at  a  low  ebb  in  this 
county.  Little  or  no  attention  is  paid  to  a  judicious  alternation  of  crops, 
on  account  of  the  straitened  circumstances  of  the  people.  Nottoway: 
This  was  formerly  a  highly  cultivated  county,  and  the  farmers  in  pros- 
perous circumstances.  As  a  general  rule?  but  little  attention  has  been 
given  latterly  to  a  rotation  of  crops,  but  in  some  iustances  farmers  are 
dividing  their  lands  into  three,  four,  or  five  fields,  cultivating  them  in 
turn,  and  alternating  with  clover  and  the  grasses.  Appomattox:  No 
attention  to  rotation  of  crops.  Buckingham:  Slightly  increased  atten- 
tion is  paid  to  alternation  of  crops,  and  farmers  are  beginniug  to  return 
slowly  to  their  former  methods.  A  large  crop  of  wheat  was  seeded  in 
the  fall  of  1870,  followed  by  a  general  inquiry  for  grass-seeds.  Camp- 
bell: Nothing  being  done  toward  an  improved  system  of  culture.  On 
the  contrary,  the  best  lands  are  severely  cropped  to  meet  the  immediate 
wants  of  their  owners.  Charlotte :  Not  much  attention  paid  of  late  years 
to  alternation,  with  the  intervention  of  green  crops.  Prince  Edward: 
Farmers  are  adopting  the  four-shift  system ;  first,  tobacco  or  corn,  fol- 
lowed by  wheat ;  wheat,  by  clover  and  timothy,  aad  one  year  in  pasturage. 
Under  this  system  the  lands  are  kept  up  to  their  original  fertility. 
Tobacco  the  leading  staple;  average  yield  per  acre,  one  thousand 
pounds:  corn,  thirty  bushels;  wheat,  fifteen  bushels;  oats,  twenty- 
five  busuels,    Pittsylvania :  Very  little  increased  attention  to  a  judicious 
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rotation,  or  to  the  intervention  of  green  crops.  This  is  one  of  the  lead- 
ing tobacco  counties,  and  the  system  of  cultivation  pursued  ends  in 
total  or  partial  exhaustion  in  five  or  six  years.  On  almost  every  farm 
there  is  a  large  extent  of  uncultivated  land.  Franklin :  This  is  another 
great  tobacco  county,  and  wherever  this  staple  is  largely  cultivated 
it  is  accompanied  by  few  evidences  of  improvement ;  but  a  consider- 
able portion  of  the  county  is  adapted  to  grain  and  grass,  and  there 
increased  attention  is  paid  to  a  judicious  rotation.  The  green  crops 
consist  of  clover  and  orchard-grass  mixed,  and  are  generally  allowed  to 
stand  for  three  years.  The  best  lands  are  mowed  annually  for  hay, 
which  is  of  excellent  quality.  At  the  end  of  the  third  year  the  land  is 
deeply  fallowed,  and  eitfier  seeded  in  wheat  or  rye  or  planted  with  corn 
or  tobacco.  Large  quantities  of  Smythe  County  plaster  are  used. 
Patrick :  This  is  another  tobacco  county,  situated  in  a  remote  and  retired 
region,  with  no  market  facilities.  The  system  of  farming  is  rude  and 
primitive ;  hence  no  attention  is  given  to  alternation  of  crops ;  the  term 
is  hardly  appreciated.  Notwithstanding  these  features,  the  value  per 
acre  of  farm  products  will  compare  favorably  with  that  of  any  other 
section  of  the  State. 

The  Valley. — Clarke :  No  increased  attention  paid  to  alternation,  with 
or  without  intervening  green  crops,  but  rather  a  falling  off.  Farming 
is  mostly  carried  on  by  tenants,  under  no  particular  system  of  rotation, 
and  no  calculation  of  results.  Augusta :  One  report  states  that  some 
increased  attention,  and  another  that  but  very  little,  is  paid  to  the  use 
of  green  crops  for  the  improvement  of  lands.  The  usual  rotation  is 
corn,  oats,  wheat,  and  then  grass.  Eockbridge:  The  farmers  seem 
alive  to  the  importance  and  desirability  of  a  judicious  alternation  of 
crops,  and  especially  of  the  utilization  of  clover  with  a  view  to  improve- 
ment ;  but  owing  to  their  depressed  condition  they  are  making  but  little 
progress.  Highland :  This  is  a  mountainous  region,  and  better  adapted 
to  grazing  than  grain  crops ;  hence  the  chief  occupation  is  to  fatten 
cattle  for  the  northern  markets.  The  same  remarks  will  apply  substan- 
tially to  Pendleton  and  Bath.  Botetourt:  Farmers  are  just  beginning 
to  improve  their  lands  by  a  regular  intervention  of  green  crops.  They 
find  it  pays  better  since  the  decline  in  breadstuffs  and  advance  in  labor. 
Boanoke :  The  alternation  of  crops,  with  the  intervention  of  green  crops, 
has  been  practiced  for  many  years,  though  much  interrupted  by  the 
war.  Eed  clover  is  the  green  crop  mostly  relied  on  as  an  improver. 
The  four  or  five  field  shifts  are  the  usual  rotation,  which  is  so  well  un- 
derstood by  farmers  as  to  need  no  illustration.  Tobacco  for  shipping 
purposes  is  generally  raised  on  manured  lots  or  rich  bottom  lands. 

Southwest  Virginia. — Montgomery:  Increased  attention  is  given  to  ro- 
tation. A  favorite  course  is  to  fallow  an  old  clover  sod  for  wheat,  follow 
with  corn,  then  oats,  with  clover  and  the  grasses  again — to  remain  four 
or  five  years  in  grass,  in  which  the  land  will  yield  as  great,  or  perhaps 
a  greater,  net  income,  by  means  of  stock-grazing,  as  during  the 
years  of  cultivation.  The  county  offers  a  wide  range  of  choice  for 
agricultural  productions.  The  valleys  between  the  spurs  of  the  Alle- 
ghanies  produce  the  finest  quality  of  manufacturing  tobacco.  Pulaski: 
No  attention  given  to  rotation  of  crops.  A  grass  county,  owned  in 
large  part  by  wealthy  men,  and  devoted  to  stock-raising.  Wythe: 
Another  grass  county,  and,  the  grazing  of  stock  being  the  principal 
business,  the  course  of  rotation  is  adapted  to  the  production  of  the 
greatest  amount  of  grass.  Bland :  Increased  attention  paid  to  rotation. 
The  course  is  generally  corn,  (on  sod,)  wheat,  and  oats,  which  bring 
the  land  in  good  condition  for  grass.    Carroll :  Farmers  are  beginning 
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to  pay  more  attention  to  rotation  of  crops,  with  the  intervention  of  green 
crops ;  but  as  the  county  is  better  adapted  to  grazing  than  to  grain  cul- 
ture, the  people  only  aim  to  prodace  grain  sufficient  for  home  consump- 
tion. Grayson:  Decidedly  more  attention  given  to  a  judicious  alterna- 
tion, with  the  intervention  of  green  crops.  The  rotation  is  as  follows: 
A  sod  is  broken  up  and  planted  in  corn ;  the  next  spring  seeded  in 
oats,  and  in  the  fall  in  wheat ;  the  spring  following,  in  clover  and  grass, 
which  is  generally  mowed  the  first  year  for  seed,  and  then  allowed  to 
remain  in  sod  three  to  five  years.  The  main  business  is  stock- 
raising,  horses  and  cattle  being  preferred.  Cattle,  both  in  number  and 
quality,  are  far  in  excess  of  what  they  were  five  jears  ago.  Washington : 
Increased  attention  given  to  rotation,  with  green  crops.  This  is  both 
a  grazing  and  a  grain  county.  The  soil  is  very  productive,  yielding 
with  an  annual  dressing  of  plaster  and  ashes  (half  bushel  of  each  to 
the  acre)  three  tons  of  hay  per  acre  each  year  while  it  remains  in  grass, 
which  is  usually  for  three  years.  Wheat  (drilled)  on  a  clover  sod  pro- 
duces twenty  bushels  per  acre ;  corn,  (which  succeeds  wheat,)  fifty  bush- 
els )  and  oats,  (coming  after,)  fifty  to  seventy-five  bushels.  Scott :  This 
being  also  a  grazing  county,  the  statements  given  above  are  in  the  main 
applicable  to  its  condition. 

LABOR-SAVING  IMPLEMENTS. 

Tide-water  district,  (N'orthside.) — Henrico :  Every  farmer  able  to  do  so 
is  using  implements  as  a  substitute  for  manual  labor,  as  the  substitute 
is  found  to  be  profitable.  The  chief  bar  to  a  more  general  use  is  the 
want  of  intelligence  among  the  laborers.  Wherever  grass  is  grown  for 
hay,  the  mower,  horse-rake,  and  hay-fork  are  brought  into  requisition, 
at  a  great  saving  of  both  labor  and  expense.  Charles  City  and  York : 
Little  or  no  use  made  of  improved  implements.  New  Kent :  There  are 
a  number  of  northern  settlers  in  this  cotinty,  who  have  introduced  Potts's 
separator,  McCormick's  reaper,  Buckeye  dropper,  and  some  other  ma- 
chines. A  marked  improvement  is  observable  in  the  county  since  their 
introduction.  King  William :  Labor-saving  machines  have  been  eagerly 
sought  after,  and  tested  by  many  farmers.  Thrashers,  with  separating 
attachments,  reapers,  corn-planters,  and  cultivators,  are  extensively 
used.  The  separator  is  considered  a  great  saving  of  labor ;  a  good 
reaper  does  the  work  of  eight  men  with  cradles :  a  corn-planter  saves 
'  the  work  of  eight  hands ;  the  sulky-plow  succeeds  well  where  the  land 
is  in  good  condition.  Essex,  and  King  and  Queen :  The  condition  of  the 
people  is  so  impoverished  that  they  have  not  been  able  to  avail  them- 
selves of  improved  machinery.  The  only  implement  which  has  been 
tried  is  the  buggy-plow,  and  it  proved  a  failure.  King  George :  On  some 
of  the  large  plantations,  wheat-drills  and  reapers  are  used,  and  in  all 
cases  with  advantage;  also,  mowers  and  horse-rakes.  Eichmond: 
"Reapers,  mowers,  drills,  gleaners,  and  stump-pullers  are  in  use.  A 
reaper  will  do  the  work  of  three  to  five  men;  a  mower,  of  six  to  eight 
men  ;  a  drill,  of  five  one-horse  plows ;  a  gleaner,  or  steel-tooth  rake,  of 
twenty  men,  and  in  a  better  manner.  Two  men,  with  a  stump-puller, 
will  do  the  work  of  ten  men  with  grabbing-hoes.  In  cost  of  labor,  ma- 
chines save  75  per  cent."  Lancaster:  Sulky  plows  and  cultivators  have 
been  introduced  with  marked  advantage.  A  number  of  wheat-reapers 
and  mowers  are  now  used,  which  reduce  harvest  expenses  one-third. 

Piedmont,  (Northside.) — Stafford :  Reapers,  mowers,  and  horse-rakes 
are  used  extensively,  and  with  considerable  saving  of  money  and  labor. 
Prince  William  :  Reapers  and  mowers,  with  other  implements  of  less 
note,  are  being  gradually  introduced.  Alexandria:  Improved  machinery 
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nsed  to  a  very  great  extent.    It  is  seen  in  tbe  wheat,  rye,  and  oat  fields 
of  every  farmer,  in  tbe.  seeding,  thrashing,  and  cleaning  of  small  grain 
and  the  cultivation  of  crops.    Fairfax :   Surface  of  the  country  well 
adapted  to  labor-saving  implements,  and  they  are  generally  in  use  for 
cutting  grain  and  grass.    Caroline:  Want  of  means,  and  want  of  confi- 
dence in  their  durability,  have  prevented  farmers  from  using  improved 
implements,  except  in  a  very  limited  way.    Louisa :   No  experiments 
liavo  been  made  to  test  the  merits  of  new  machinery.    Labor  is  so 
cheap  that  farmers  have  felt  no  inducement  to  try  new  methods.    Lou- 
doun :  The  reaper,  mower,  drill,  and  rake  are  in  general  use,  the  mower 
cutting  eight  to  ten  acres  per  day,  and  the  rake,  with  a  brisk  horse, 
going  over  twenty  acres.    Fauquier :  Nearly  every  kind  of  labor-saving 
implement  has  been  tried,  and  all  with  decided  profit,  except  reapers, 
much  the  larger  portion  of  the  county  being  too  hilly  for  their  use.    The 
mower  (McCormick's  preferred)  is  used  on  all  the  meadows.     Madi- 
son :  Wheat-drills,  reapers,  mowers,  and  thrashing-machines  are  exten- 
sively used,  and  have  become  indispensable  on  large  farms.    Greene: 
Tbe  mower  used  to  some  extent,  but,  not  being  a  wheat-growing  section, 
the  drill  and  reaper  have  not  been  introduced.    Culpeper :  To  a  largely 
increasing  extent,  labor-saving  machinery  has  taken  the  place  of  man- 
ual labor,  and  the  substitution  has  been  found  profitable.    Its  general 
use  has  only  been  prevented  by  the  poverty  of  the  people.    Albemarle: 
Labor-saving  machines  not  much  used,  for  the  reason  that  the  prices  are 
beyond  the  means  of  most  farmers.    Nelson :  Improved  implements  used 
to  a  very  limited  extent.    Where  the  surface  of  the  land  is  adapted  to 
them,  corn-planters,  buggy-plows,  reapers,  mowers,  and  gleaners  have 
been  tried  to  advantage,  and  save  30  to  60  per  cent,  of  manual  labor. 

Tide-water,  (Southside.) — Cotton  and  peanuts  being  the  principal  mar- 
ket crops,  with  corn,  the  only  implements  in  use  are  such  as  are  speci- 
ally adapted  to  their  culture.  So  far  as  relates  to  what  is  generally 
understood  by  the  term  "  improved  implements,"  the  answers  from  Surry, 
Southampton,  and  Isle  of  Wight  agree  in  saying,  "None  worth  mention- 
ing." In  Princess  Anne,  the  corn-weeder  or  cotton-plow,  for  cleaning 
young  corn,  is  in  general  use,  doing  the  work  of  three  hands  with  hoes, 
and  nearly  as  well.  In  Norfolk  various  implements  are  used,  adapted 
to  horticultural  purposes. 

Piedmont  district,  (Sauthside.) — A  large  and  very  important  division  of 
the  State,  but,  except  in  one  or  two  counties,  no  enterprise  has  been 
manifested  in  the  introduction  of  improved  implements.  In  Chester- 
field, the  want  of  capital  has  prevented  their  more  extended  use.  The 
small  number  that  have  been  tried  have  given  satisfaction.  In  Pow- 
hatan, the  drill,  reaper,  and  mower  are  in  use  on  the  large  James  Eiver 
farms.  As  a  general  tning,  labor  is  cheap  and  abundant,  such  as  it  is. 
In  Cumberland  and  Lunenburg,  farmers  still  follow  the  old  modes  of 
culture.  In  Amelia,  corn-planters  and  drills  are  used  to  some  extent, 
but  this  county  is  rousing  up  from  its  lethargy,  and  a  working  agricul- 
tural society,  of  more  than  a  hundred  farmers,  has  been  organized  during 
the  year,  from  whose  labors  we  may  expect  useful  results.  In  Nottoway, 
where  a  number  of  northern  men  have  bought  farms,  drills,  mowers, 
reapers,  and  thrashing-machines  have  been  successfully  introduced  by 
them.  In  Appomattox,  the  land  is  thought  to  be  too  rolling  to  admit 
of  their  profitable  use.  In  Buckingham,  not  a  single  improved  imple- 
ment has  been  introduced,  with  the  exception  of  one  reaper,  which  was 
put  in  operation  last  harvest  and  gave  satisfaction  to  those  who  wit- 
nessed its  performance ;  but,  as  a  large  crop  of  wheat  is  reported  to 
have  been  seeded  in  tbe  county  in  the  fall  of  1870,  the  use  of  reapers 
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will  probably  be  extended.  In  Campbell,  a  few  instances  of  the  intro- 
duction of  labor-saving  machines  are  reported,,  but  generally  attended 
with  disappointment.  In  Charlotte,  none  in  use ;  and  in  Pittsylvania, 
to  a  very  limited  extent.  From  Prince  Edward,  where  the  farmers  have 
been  long  noted  for  their  enterprise,  we  learn  that  several  reapers  were 
introduced  during  the  year,  and  as  the  surface  of  the  country  is  highly 
favorable  to  their  use,  it  is  believed  the  number  will  bo  increased  from 
year  to  year.  Improved  plows  are  taking  the  place  of  hand-hoes  on 
almost  every  farm.  In  Franklin,  improved  implements  are  being  used 
to  a  limited  extent,  and  would  be  largely  if  the  lands  were  not  too  rough 
to  justify  their  adoption.  In  Patrick, u  iabor-saving  machines  are  looked 
upon  with  suspicion  and  distrust v  by  the  rural  imputation  of  this  secluded 
county. 

The  Valley. — In  this  fertile  and  highly  cultivated  district,  labor- 
saving  implements  are  coming  into  very  general  use.  The  only  excep- 
tion reported  is  in  Clarke,  where  they  have  been  introduced  to  only  a 
limited  extent;  but  farming  in  this  county  is  carried  on  mostly  by  ten- 
ants. Augusta:  A  very  considerable  increase  since  the  war,  and  as 
much  as  25  per  cent,  within  the  past  year  over  the  preceding  year,  but 
no  test,  by  way  of  comparison,  seems  to  have  been  made  to  show  the 
advantages  resulting  from  their  use.  Rockbridge:  Manual  labor  has 
been  supplanted,  to  a  large  extent,  by  the  drill,  reaper,  mower,  corn- 
planter,  sulky-rake,  and  other  improved  implements,  which  have  been 
introduced  all  over  the  county  in  increasing  numbers'  every  year.  It  is 
claimed  by  some  farmers  that  the  labor  of  eight  men  is  saved  every  day 
that  a  mower  or  sulky-rake  is  worked  to  its  full  capacity.  "A  recent 
discussion  on  this  subject,  held  by  the  N.  E.  Club  of  Eockbridge, 
resulted  in  the  conclusion v  that  "the  time  to  ignore  the  use  of  such 
contrivances  has  long  since  passed.'7  Highland  is  well  supplied  with 
mowers,  and  to  some  extent  with  buggy-rakes  and  thrashing-machines. 
Improved  household  machinery  is  also  coming  into  use.  Botetourt: 
Labor-saving  implements  are  extensively  used,  and  with  the  most  satis- 
factory results.  As  an  illustration,  "  Mr.  G.,  with  two  boys,  puts  up 
more  hay  than  Mr.  R.,  with  seven  hands ;  and  grows  more  corn,  wheat,  and 
tobacco,  and  sells  considerably  more.  The  only  difference  is  that  G. 
uses  improved  implements  and  E.  manual  labor."  Roanoke:  Eeapers, 
mowers,  drills,  horse-rakes,  corn-shellers,  cutting-boxes,  and  in  fact 
nearly  every  kind  of  improved  implement,  have  been  introduced 
throughout  the  county,  and  with  marked  benefit.  "With  the  mower, 
one  hand  with  two  horses  will  do  as  much  in  one  day  as  eight  or  ten 
ordinary  hands,  and  the  hay-rake,  with  one  horse,  as  much  in  propor- 
tion. The  reaper,  with  one  hand  and  two  horses,  will  cut  as  much  in  a 
day,  in  heavy  grain,  as  four  men  with  scythes.  The  wheat-drill  not  only 
saves  labor  in  seeding,  but  leaves  the  land  in  better  condition  for  the 
crop.  The  buggy-plow,  with  one  hand  and  two  horses,  does  nearly  as 
much  in  a  day  as  four  men  and  four  horses  in  the  former  way  of  plow- 
ing, and  so  with  all  other  machinery  now  used  on  the  farm."  The  only 
complaint  is  that  the  improved  machinery  costs  too  much. 

Southwest  Virginia. — Montgomery:  "Since  the  change  in  the  labor 
system  of  the  county,  the  demand  for  labor-saving  machinery  of  all 
kinds  has  increased.  Mowers  of  different  patents  have  been  introduced 
with  great  success.  Accompanied  by  the  horse-rake,  they  are  now 
regarded  in  the  light  of  an  agricultural  necessity.  Eeapers  are  used, 
but  they  are  not  so  well  suited  to  the  rough  and  uneven  surface  of  the 
country.  For  this  reason,  and  on  account  of  their  cost  aud  liability  to 
injury  in  unskilled  hands,  they  will  not  soon  take  the  place  of  the  cradle. 
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Separators  of  the  latest  style  have  been  freely  introduced,  and  are  super- 
seding the  old  thrashing-machines  to  a  great  extent.  Corn-planters  and 
wheat-drills  are  also  used  with  very  satisfactory  results."  "  Perhaps 
half  the  hay  made  in  the  county  is  cut  with  mowers.  In  some  cases, 
parties  make  it  a, business  to  go  from  farm  to  farm  and  cut  on  shares." 
Pulaski:  Owing  to  the  want  of  means,  and  other  causes,  labor-saving 
implements  are  used  to  only  a  limited  extent.  Wythe:  iteapers  and 
mowers  have  been  introduced,  but  not  many  other  improved  imple- 
ments. Bland:  Manual  labor  is  being  largely  displaced  by  improved 
implements,  which  are  rapidly  growing  in  favor,  as  they  perform  the 
work  of  many  men  in  a  day,  besides  doing  it  in  the  proper  season. 
Carroll:  The  surface  of  the  country  is  too  rough  and  broken  to  justify 
the  adoption  of  reapers  and  mowers,  but  thrashing-machines  are  used 
exclusively  for  cleaning  grain.  Grayson:  Most  of  the  farmers  have 
availed  themselves  of  the  use  of  mowing-machines  and  hay-rakes,  with- 
out which  it  would  be  impossible  to  save  the  hay  crop  of  the  county. 
Fully  one-half  the  expense  of  securing  the  crop  is  saved,  as  compared 
with  the  old  method.  Washington:  "Within  the  last  three  or  four 
years,  labor-saving  implements  have  been  rapidly  on  the  increase,  both 
as  to  quantity  and  quality.  Their  advantage  over  labor  by  hand  is  won- 
derful. One  man,  with  the  improved  plow,  wheat  and  corn  drill,  a  buggy- 
cultivator,  mower,  reaper,  and  horse-rake,  will,  in  one  summer,  perform 
the  labor  of  at  least  six  good  hands.  In  addition  to  these,  other  imple- 
ments, of  minor  importance,  are  taking  the  place  of  hand  labor  to  a  great 
extent."  Scott :  With  the  exception  of  mowers  and  reapers,  only  a  few 
labor-saving  implements  have  been  introduced. 

USE  OF  FERTILIZERS. 

Tide-water  district,  (Northside.) — Henrico:  "Commercial  fertilizers 
are  now  used  only  to  a  limited  extent,  the  quantity  purchased  decreasing 
every  year;  but  more  attention  is  being  paid  to  home-made  manures. 
The  use  of  pure  bone-dust  is  increasing.  About  one-third  of  the  land 
tilled  is  fertilized  in  some  way  j  if  with  bone-dust  or  guano,  about  two 
hundred  pounds  to  the  acre ;  if  with  home-made  manure,  about  four 
hundred  to  five  hundred  bushels  to  the  acre.  The  home-made  manure 
is  much  more  valuable  than  guano,  and  quicker,  though  not  so  lasting, 
perhaps,  as  bone-dust;  the  effect  of  the  one  being  immediate,  the 
other  not  acting  fully  till  the  second  or  third  year;  product  about 
doubled  by  the  application  of  five  hundred  bushels  of  home-made 
manure  or  six  bushels  of  bone-dust."  Charles  City:  "Fertilizers  are 
much  used,  and  greatly  on  the  increase;  at  least  one-third  of  the 
tilled  acreage  has  fertilizers  of  some  kind  applied  to  it."  Several 
experiments  go  to  show  that  with  Whann's  superphosphate,  one 
hundred  pounds  to  the  acre,  or  fifty  pounds  with  an  equal  weight 
of  leached  ashes,  both  applied  to  the  hill,  the  yield  of  corn  is 
increased  from  five  to  fifteen  bushels  per  acre,  the  former  being  the 
product  where  none  was  applied.  A  shovelful  of  home-made  manure 
produces  about  the  same  effect.  New  Kent :  Guano  is  the  principal 
fertilizer  for  wheat ;  ashes,  plaster,  and  barn-yard  manure,  (with  marl 
containing  some  greensand,)  for  corn.  No  attention  paid  to  getting 
statistical  results,  though  the  improvement  is  marked  in  the  action  of 
guano  on  wheat  and  clover.  Eelative  proportions  of  manufactured  and 
home-made  manures  about  equal.  York  and  the  Peninsula  generally : 
"  Fertilizers  applied  to  an  extent  so  small  as  not  to  admit  of  a  definite 
reply."  King  William:  "Manipulated  manures  are  less  extensively 
used  than  they  were  two  years  ago ;  the  majority  of  them  are  regarded 
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by  fanners  as  unmitigated  humbugs.  Peruvian  guauo  is  the  best,  and 
the  kind  generally  used  on  wheat.  Pea  or  clover  fallow,  on  marled  or 
limed  land,  yields  a  heavier  crop  than  any  commercial  manure,  besides 
leaving  the  land  in  better  condition.  Plaster  is  a  favorite  application  on 
green  crops.  Farmers  are  turning  their  attention  much  more  than  for- 
merly to  making  manure  in  the  farm-yard.  Good  stable-manure  will 
double  the  yield  of  ordinary  land."  Essex :  Commercial  manures'fallen 
almost  into  disuse.  Home-made,  including  lime  from  oyster-shells  and 
ashes  from  the  fire-places,  are  regarded  as  far  preferable,  being  more  last- 
ing, economical,  and  profitable.  The  use  of  lime  and  manure  insures  a 
rapid  improvement  of  the  soil,  producing  a  luxuriant  crop  of  clover  and 
the  grasses.  King  and  Queen :  Commercial  fertilizers  but  little  used, 
farmers  having  lost  confidence  in  them.  Increased  attention  paid  to  mak- 
ing and  applying  domestic  manures.  King  George :  "  Fertilizers  have 
been  found  of  so  little  benefit  that  their  use  is  yearly  diminishing.  Guano 
formerly  produced  astonishing  effects,  but  not  now.  The  manures  of 
the  farm-pen  and  stables  are  more  regarded."  Richmond :  Manures 
are  applied  to  crops  of  all  kinds,  but  not  one- tenth  of  the  tilled  acreage 
is  manured1?  From  one  hundred  to  three  hundred  pounds  of  super- 
phosphate applied  to  the  acre,  and  twenty-five  one-horse  loads  of  home- 
made manure.  The  home-made  always  pays;  commercial  rarely.  Lime 
and  home-made  manure  are  the  most  economical,  and  the  production  is 
doubled  by  the  application.  On  limed  lands  the  crops  are  increased 
100  per  cent,  after  three  years.  Northumberland :  Not  more  than  three 
acres  in  one  hundred  are  fertilized  with  commercial  manures,  and  the 
benefit  is  exhausted  in  one  or  two  years.  Latterly  fish-guano  has  been 
introduced,  which  is  manufactured  in  the  county,  and  sold  at  $20  per 
ton.  An  application  of  three  hundred  to  five  hundred  pounds  per  acre 
has  produced  fifteen  bushels  of  wheat  on  land  which  would  not  have 
produced  four  bushels  without  it,  and  it  promotes  a  vigorous  growth  of 
clover.  Its  effects  are  far  more  permanent  than  those  of  Peruvian 
guano.  Clover  and  lime  will  make  the  poorest  lands  of  the  county  as 
productive  as  may  be  desired.  Lancaster :  Commercial  manures  have 
been  used  on  wheat  and  corn  at  the-  rate  of  two  hundred  pounds  to 
the  acre.  Owing  to  the  dry  seasons  for  the  last  two  years,  the  imme- 
diate effect  was  not  appreciable,  but  the  benefit  to  the  young  clover  and 
grasses  was  marked.  Home-made  manures  are  more  economical,  and 
the  county  has  vast  resources  for  their  production,  in  marl  and  oyster- 
shells,  sea-ores,  fresh  and  salt  peat,  woods'  mold,  &c.  A  single  appli- 
cation of  searores  has  been  known  to  increase  the  crop  of  corn*  fifteen 
bushels  to  the  acre. 

Piedmont  district,  (Northside.) — Stafford:  Manufactured  fertilizers 
have  proved  so  uncertain  that  they  were  little  used  the  past  season. 
Home-made  manures  were  more  relied  on.  Prince  William :  Fertilizers 
are  used  on  only  a  small  portion  of  the  tilled  land,  perhaps,  on^-fifth ;  half 
commercial,  half  home-made.  Of  the  former,  from  two  hundred  to  three 
hundred  pounds  per  acre  are  applied.  The  home-made  is  far  better  in 
its  effects,  lasting  several  years,  the  commercial  only  benefiting  the  first 
and  second  crops.  Alexandria :  Fertilizers  are  applied  to  a  very  great 
extent,  at  least  one-half  of  the  tilled  acreage  being  improved.  Com- 
mercial and  home-made  in  about  equal  proportions,  the  former  at  the 
rate  of  two  hundred  to  four  hundred  pounds  per  acre.  The  increase  of 
products  is  considerably  in  favor  of  home-made  manure,  and  land  is 
always  left  in  better  condition.  Fairfax :  Probably  two-thirds  of  the  land 
seeded  to  wheat  and  one-fourth  of  the  corn  have  commercial  fertilizers 
applied  to  them,  at  an  average  rate  of  one  hundred  and  fifty  pounds  to 
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the  acre.   Barn-yard  manure  is  husbanded  with  some  care.    It  is  deemed 
most  economical  to  appl y  this  to  the  fields  nearest  to  the  barn,  and  com- 
mercial fertilizers  to  those  most  remote.    When  the  hauling  does  not 
add  too  much  to  the  expense,  barn-yard  manure  is  the  best  for  all  crops, 
except  wheat.    Gas-lime  is  largely  nsed  in  the  portions  of  the  county 
nearest  to  Washington  and  Alexandria,  and  is  thought  to  be  quicker  in 
its  effects  than  stone-lime  or  oyster-shells.    Plaster  is  not  sown  exten- 
sively.   Caroline:  Fertilizers  are  applied  to  perhaps  one  in  every  five 
acres;  commercial  to  a  greater  extent  than  home-made,  but  the  latter 
are  always  the  best,  and  in  the  end  cheaper.    Lands,  however  fertile 
naturally,  will  increase  in  product  almost  double  by  a  liberal  applica- 
tion of  manures.    Louisa :  The  reports  from  this  county  are  somewhat 
diverse.   One  correspondent  states  that  "  within  his  observation  bought 
fertilizers  are  less  and  less  used."    Another  says  that  they  are  much 
employed,  and  that  their  use  is  limited  only  by  the  want  of  means  to 
purchase.    When  such  means  exist,  they  are  applied  to  three-fourths  of 
the  cultivated  land,    Peruvian  guano  is  preferred,  or  those  superphos- 
phates of  which  it  forms  one  of  the  component  parts ;  or  guano  and 
bone-flour,  in  the  proportion  of  two  to  one,  at  the  rate  of  two  hundred 
and  fifty  pounds  per  acre  for  wheat.    Home-made  manures  are  pre- 
ferred, as  far  as  available.    Loudoun :  Commercial  fertilizers  are  almost 
exclusively  applied  to  the  wheat  crop,  embracing  about  one-third  of  the 
aereage,  at  the  rate  of  one  hundred  and  twenty-five  to  one  hundred  and 
fifty  pounds  per  acre.    This  about  doubles  the  product.    Not  more  than 
one-fourth  of  the  whole  manure  used  is  home-made.    Fauquier :  "  Our 
grazing  system  supersedes  the  use  of  fertilizers,  except  plaster."    Tur- 
ner's Excelsior  has  retained  the  good  opinion  of  farmers  longer  than 
any  other  fertilizer,  being  valuable  for  insuring  a  good  stand  of  tim- 
othy.    Plaster  is  universally  nsed  on  grass,  with  good  results.    Tur- 
ner's Excelsior,  made  in  Baltimore,  is  used  to  a  greater  extent  than  all 
other  fertilizers  combined.    At  the  rate  of  one  hundred  and  fifty  pounds 
per  acre,  it  hastens  the  ripening  of  -wheat  about  five  days,  and  benefits 
the  succeeding  crop  of  clover  30  per  cent."    Madison :  About  one- twen- 
tieth of  the  tilled  acreage  is  fertilized.    Commercial  manures  are  used 
largely  in  excess  of  home-made,  and  are  thought  by  many  to  be  the 
most  economical.    A  mixture  of  equal  parts  of  Peruvian  guano  and 
raw  bone-dust,  three  hundred  pounds  to  the  acre,  acts  very  finely  on  the 
cereals  and  grasses.    Greene :  The  use  of  fertilizers  is  quite  limited  ; 
home-made  in  much  larger  proportion  than  commercial,  the  former  being 
regarded  as  most  economical  and  profitable.      Tobacco  planters,  of 
whom  there  are  a  few,  hold  on  to  the  commercial  manures.    Plaster  is 
used  to  a  limited  extent  on  nearly  all  crops.  The  soil  is  very  susceptible 
of  improvement,  and  a  light  application  of  manure  produces  an  increase 
of  about  ten  bushels  of  corn  or  other  grain  to  the  acre.    Culpeper : 
Fertilizers  are  used  to  a  limited  extent  on  wheat.    About  one-tenth  of 
the  acreage  is  improved,  half  with  home-made  manures,  and  half  with 
commercial,  with  similar  results.    Since  the  disappearance  of  the  joint- 
worm,  the  production  is  increased  eight  to  ten  bushels  to  the  acre  by 
the  application,  making  the  average  yield  nearly  twenty  bushels,  from 
one  hundred  and  fifty  to  two  hundred  pounds  of  phosphate.    Some  far- 
mers manufacture  their  own  fertilizers,  by  using  bone-flour,  two  tons ; 
leached  ashes,  one  ton ;  plaster,  one-half  ton ;  hen-house  scrapings,  one-half 
ton,  with  a  few  bushels  of  salt.    An  application  of  two  hundred  pounds 
is  good  for  twenty  bushels  of  wheat,  and  the  same  quantity  of  bought 
manures,  at  nearly  double  the  cost,  will  do  no  better.    Albemarle :  About 
one-fifth  of  the  cultivated  surface  is  improved.    For  wheat  one  hundred 
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and  fifty  to  two  hundred  pounds  of  commercial  manure  are  applied  to 
the  acre ;  for  oats,  fifty  to  one  hundred  pounds ;  for  corn,  one  hundred 
to  one  hundred  and  fifty  pounds,  and  for  tobacco,  two  hundred  to  four 
hundred  pounds.  The  increased  production  about  pays  the  expense, 
the  chief  advantage  being  in  securing  a  good  stand  of  clover  or  grass. 
Farm-pen  and  stable  manures  do  not  receive  merited  attention.  Kelson : 
Great  complaint  is  made  of  the  adulteration  and  worthlessness  of  bought 
manures,  rendering  it  neither  safe  nor  profitable  to  purchase  any  except 
plaster,  ground  bones,  and  some  of  the  tobacco  fertilizers  prepared  at 
Eichmond.  Farmers  rely  mostly  on  clover,  plaster,  and  stable  and  barn- 
yard manures  for  the  improvement  of  their  lands. 

Tide-water  district,  (Soutliside.) — Surry:  Commercial  manures  are  used 
vary  extensively,  and  with  good  results.  From  one-third  to  one-half  the 
cultivated  area  is  fertilized,  the  usual  application  being  one  hundred 
pounds  of  guano  or  phosphate,  with  fifty  bushels  of  lime  or  one  hun- 
dred and  fifty  bushels  of  marl  to  the  acre.  Commercial  fertilizers  are 
used  to  a  greater  extent  than  home-made,  but  the  latter  produce  the 
best  effect  in  dry  seasons  like  the  last  two,  and  the  use  of  them  is  on  the 
increase.  Southampton :  Fertilizers  are  applied  to  a  very  limited  ex- 
tent ;  home-made  and  commercial  about  half  and  half,  and  the  results 
are  similar,  increasing  the  product  fully  25  per  cent.  Isle  of  Wight : 
Fertilizers  are  used  to  a  large  extent  on  peanuts  and  potatoes,  but,  as  a 
general  rule,  on  no  other  crops.  Probably  one-fourth  of  the  tilled 
hinds  is  annually  fertilized  by  an  application  of  one  hundred  and  fif^y 
to  two  hundred  pounds  of  Peruvian  guano,  and  a  larger  quantity  when 
other  concentrated  manures  are  used.  Farmers  are  making  a  good  deal 
of  farm-yard  manure  from  their  stock,  hut  the  greatest  results  are  be- 
lieved to  be  from  the  commercial  fertilizers,  particularly  from  guano 
combined  with  plaster.  Princess  Anne:  No  artificial  fertilizers  are 
used  except  in  the  cultivation  of  Irish  potatoes.  Barn-yard  manure  is 
relied  on  for  corn.  No  other  manure  can  be  found  to  supply  its  place, 
and  much  attention  is  being  paid  to  its  production.  Norfolk :  The  re- 
ports are  occupied  witfh  details  of  the  truck  business,  for  the  prosecution 
of  wliich  it  is  well  known  that  a  vast  amount  of  fertilizing  material  is 
necessary.  Commercial  manures  are  extensively  used,  and  large  quan- 
tities of  putrescent  manures  are  annually  obtained  from  all  the  neigh- 
boring cities  in  convenient  reach  by  water. 

Piedmont  district,  (Soutkside.) — Chesterfield:  At  least  one-half  of  the 
lands  have  been  fertilized,  until  it  is  now  almost  impossible  to  raise 
wheat  without  guano  or  some  other  bought  manure.  Even  then  it 
takes  two  hundred  pounds  to  the  acre  to  realize  as  much  as  ten  or  twelve 
bushels.  Farmers  are  generally  coming  to  the  conclusion  that  lime  upon 
clover  or  pea-fallow  is  the  surest  way  of  improving  their  poor  lands. 
Home-made  manure  is  preferred  for  permanent  results.  Powhatan: 
Concentrated  manures  are  used  to  a  much  less  extent  than  formerly. 
They  are  not  thought  to  pay  except  on  the  tobacco  crop.  Not  more 
than  one-fourth  of  the  tilled  acreage  is  manured.  Home-made  manures 
are  used  only  on  tobacco.  Cumberland:  Fertilizers  are  applied  to  con- 
siderable extent,  about  one-fourth  of  the  cultivated  land  being  thus 
treated:  for  tobacco,  four  hundred  pounds  per  acre;  for  wheat,  two 
hundred  pounds.  Nearly  all  of  the  home-made  manure  is  given  to  the 
tobacco  crop.  On  the  poorer  lands,  about  half  the  usual  quantity  of 
fertilizers  is  combined  with  it.  Amelia :  Fertilizers  are  used  to  a  large 
extent,  being  applied  to  about  two-fifths  of  the  tilled  acreage.  Bate  of 
application,  about  two  hundred  pounds  Peruvian  guano,  or  three  hun- 
dred pounds  manipulated,  and  eight  to  ten  wagon-loads  of  farm,  pen,  or 
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stable  manure.  Eelative  proportions  of  home-made  and  commercial  about 
one  to  ten.  Kesults  of  the  crops  about  equal,  but  the  land  on  which  the 
home-made  manure  is  used  is  more  permanently  benefited.  Lunen- 
burg: Fertilizers  are  applied  to  a  very  limited  extent.  Not  more  than 
one-hundredth  of  the  cultivated  land  is  improved  at  all,  and  that  im- 
provement is  effected  both  by  home-made  and  commercial  manures — 
800  bushels  per  acre  of  the  former,  or  300  pounds  of  the  latter,  by  which 
production  is  doubled.  Distance  from  transportation  .prevents  the 
use  of  lime  and  other  cheap  manures.  Nottoway:  Fertilisers  are 
used  to  a  limited  extent,  being  confined  chiefly  to  tobacco  lots,  which 
constitute  but  a  small  portion  of  the  tilled  surface.  Kate  of  applica- 
tion, two  hundred  and  fifty  to  four  hundred  pounds  per  acre.  Not 
much  attention  is  paid  to  domestic  manures.  When  applied  to  the 
same  crop,  a  liberal  coating  of  domestic  manure  is  equal  to  about  three 
hundred  and  fifty  pounds  of  fertilizer  in  first  production,  but  the 
former  has  the  advantage  in  permanence.  Appomattox:  There  are 
more  home-made  manures  than  fertilizers  used.  They  are  regarded 
as  more  economical,  and  are  attended  with  better  results.  Com- 
mercial manures  are  not  profitable  unless  when  applied  to  tobacco, 
to  be  followed  by  wheat.  Buckingham:  Fertilizers  are  extensively 
used  on  the  tobacco  crop,  but  sparingly  on  other  crops.  About  one- 
tenth  of  the  tilled  acreage  is  devoted  to  tobacco.  The  superphosphates 
have  mostly  taken  the  place  of  guano.  Ilate  of  application,  about 
four  hundred  pounds  to  the  acre.  There  is  but  a  small  number  of 
stock  in  the  county,  and  but  little  farm-yard  manure  is  made;  but  so 
far  as  it  goes,  the  tobacco  grown  with  it  is  heavier  and  of  richer  body. 
Campbell :  Very  little  commercial  manure  purchased  by  farmers ;  and 
what  little  manure  of  any  kind  there  is  used  is  derived  from  the  stables, 
cow-pens,  and  ash-banks.  Charlotte :  Formerly  commercial  manures  were 
very  largely  used,  but  latterly  the  results  have  not  been  satisfactory. 
Especially  has  this  been  the  case  with  the  wheat  crop,  so  that  in  refer- 
ence to  that  they  have  been  almost  abandoned.  They  are  still  freely 
applied  to  tobacco,  at  the  rate  of  two  hundred  to  five  hundred  pounds 
per  acre,  and  as  this  is  universally  followed  by  wheat,  the  success 
attending  it  is  better.  Home-made  and  commercial  manures  are  some- 
times combined,  and  this  is  considered  by  many  farmers  the  most  econ- 
omical use  that  can  be  made  of  both.  Prince  Edward :  The  extent  to 
which  fertilizers  are  applied  is  limited  only  by  the  means  of  the  farmer. 
About  six  per  cent,  of  the  land  in  cultivation  is  usually  planted  with 
tobacco,  which  is  all  fertilized.  The  rate  of  application  is  about  one 
hundred  and  fifty  pounds  per  acre,  and  the  product  is  increased  one 
hundred  per  cent.  Farm-yard  manures  are  looked  after  only  in  the 
old  fashion.  Pittsylvania :  Commercial  fertilizers  are  generally  applied 
to  the  tobacco  crop.  Peruvian  guano  is  the  most  popular,  though  sev- 
eral superphosphates  are  being  introduced,  and  applied  at  the  rate  of 
one  hundred  to  two  hundred  pounds  per  acre.  Franklin :  Almost  all 
the  lands  cultivated  with  tobacco  are  fertilized  in  the  same  way,  and  in 
some  instances  portions  of  the  corn  and  wheat  crops.  Nearly  one-half  of 
the  cultivated  land  is  fertilized.  The  increased  production  cannot  be 
accurately  stated,  but  it  is  believed  to  bo  five-fold  in  some  instances, 
and  sometimes  more.  Some-of  the  manipulated  fertilizers  for  tobacco 
are  the  most  profitable.  Patrick:  Very  little  use  is  made  of  fertilizers. 
The  distance  from  railroad  communication  and  from  market,  with  the 
hick  of  improved  implements,  renders  their  use  impracticable. 

The  Valley. — Clarice:  Only  a  small  proportion  of  fertilizers  used,  and 
farmers  are  not  at  ail  satisfied  with  the  results.    If  they  are  beneficial 
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at  all,  it  is  in  giving  an  early  start  to  tho  corn.  Animal  manure  from  the 
stables  and  farm-pens  shows  improvement  for  years,  and  a  good  degree 
of  care  is  taken  in  saving  it.  Augusta:  Few  fertilizers  are  used  except 
barn-yard  manure  aud  plaster.  The  latter,  mixed  with  ashes  in  the 
proportion  of  one- third  to  two-thirds,  and  applied  in  the  hill,  is  very  bene- 
licial  to  corn,  and  is  sown  with  line  effect  on  the  new  crop  of  clover,  in 
March  or  April,  at  the  rate  of  two  bushels  of  plaster  per  acre.  Home- 
made manures  are  used  in  much  larger  proportion  than  commercial, 
and,  except  iii  comparison  with  plaster,  with  better  results.  The  latter 
increases  the  production  of  corn  and  clover  25  per  cent,  over  bought 
manures,  and  in  an  equal  if  not  greater  ratio  over  barn-yard  manure. 
The  soil  is  mostly  limestone.  Rockbridge:  Commercial  manures  are 
used  to  a  very  limited  extent,  not  affording  opportunity  of  stating  satis- 
factory results.  The  main  reliance  is  on  lime,  plaster,  and  clover,  with 
stable  and  barn-yard  manure  wrhen  at  command.  Highland :  No  com- 
mercial fertilizers  used ;  nothing  but  stable  manure.  Hay  is  generally 
stacked  and  fed  on  the  meadows.  From  five  to  twenty  loads  of  manure 
are  as  much  as  is  generally  made  on  a  turm,  and  this  is  mostly  applied 
to  garden  patches.  If  any  is  left  over,  it  goes  to  the  corn-field.  Bote- 
tourt: The  best  farmers  have  almost  abandoned  the  use  of  bought  fer- 
tilizers, and  are  turning  more  attention  to  home-made  manures,  with 
lime,  clover,  and  plaster,  from  which  the  results  are  more  satisfactory. 
Roanoke :  Only  a  small  quantity  of  commercial  fertilizers  used.  The 
chief  value  they  promise  is  in  securing  a  stand  of  grass;  but  this  is 
attained  as  well  by  the  use  of  plaster,  which  farmers  sow  every  year  on  all 
their  grass  lands,  at  the  rat©  of  sixty  to  one  hundred  pounds  per  acre. 
The  lands  are  very  easily  improved  by  grass  and  plaster. 

Southwest  Virginia. — Montgomery:  Bought  manures  are  used  to  a 
very  limited  extent,  with  the  exception  of  plaster,  which  is  applied 
quite  freely.  Not  more  than  one-tenth  of  the  tilled  acreage  is  fertilized 
in  any  other  mode  than  by  plaster  and  the  culture  of  clover.  Home- 
made manure  is  not  carefully  saved,  and  is  poor  in  quality,  from  the 
absence  of  comfortable  shelter  for  stock,  and  the  scarcity  of  labor;  but 
no  land  responds  more  freely  to  its  application,  and  the  productive 
power  of  the  soil  is  capable  of  being  almost  indefinitely  increased  by 
judicious  manuring.  Pulaski:  The  use  of  all  kinds  of  fertilizers  is  very 
limited.  Wythe:  Fertilizers  used  to  a  moderate  extent;  guano  more 
than  any  other  kind,  for  the  purpose  of  getting  the  land  set  in  grass. 
Farmers  depend  on  grazing  and  feeding  their  stock  to  keep  up  the  fer- 
tility of  their  lands.  Bland :  Stable  manure  and  plaster  are  the  only 
fertilizers  in  use,  the  results  depending  on  the  quantity  applied.  Plas- 
ter is  found  most  economical,  and  affords  an  increased  production  of 
one-half  the  entire  yield  per  acre.  Carroll:  Fertilizers  are  not  exten- 
sively used,  grass  crops  being  mostly  relied  on  for  improvement.  Not 
more  than  one-tenth  of  the  tilled  acreage  is  improved  in  any  other  man- 
ner, and  not  more  than  one-twentieth  of  the  fertilizers  used  is  com- 
mercial. A  few  farmers  have  used  plaster  and  lime  on  their  wheat  and 
grass  crops  with  beneficial  results.  Little  or  no  guano  has  ever  been 
used  in  the  county.  Grayson :  The  use  of  fertilizers  is  largely  on  the 
increase,  chiefly  home-made,  with  plaster  from  the  adjoining  county  ot 
Smythe.  Plaster  is  regarded  as  the  cheapest  of  all  fertilizers.  It  is 
applied  at  the  rate  of  one  bushel  to  the  acre,  with  ten  to  twenty  loads 
of  barn-yard  manure,  either  for  corn  or  wheat — mostly  the  latter.  Plas- 
ter alone  will  increase  the  product  of  grass  three  to  four  fold.  Neither 
guano  nor  superphosphates  have  been  used  in  quantity  worthy  of  men- 
tion.   Washington:  Fertilizers  of  some  description,  either  from  the 
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stable,  the  barnyard,  the  lime-kiln,  or  plaster  banks,  are  used  by  all 
good  formers.  Plaster  is  the  one  thing:  most  needed,  and  with  the  least 
expense  produces  tho  heaviest  crop  of  grass,  and  the  most  abundant 
crops  of  corn  and  other  grain.  An  experience  of  forty  years  shows  that 
an  application  of  one  bushel  to  the  acre  will  increase  the  product  of 
grass  four-fold.  At  Saltville  two  varieties  of  fertilizers  are  manufac- 
tured, in  one  of  which  plaster,  salt,  and  ashes,  in  equal  proportion,  form 
the  component  parts ;  in  the  other,  plaster  and  ashes  in  equal  partw. 
They  are  both  highly  approved  by  the  farmers  who  have  tried  them. 
Scott:  The  use  of  fertilizers  is  quite  limited.  About  one-fourth  of  the 
cultivated  surface  is  manured. 

FAJRM  ANIMALS  AND  IMPROVEMENT   OF  TA1ZM  STOCK. 

Tide-water  district,  (Northside.) — Uenrico :  Farm  animals  have  largely 
increased  since  the  war,  but  the  number  was  very  much  diminished,  and 
has  not  yet  been  brought  up  to  the  standard  of  1860.  Some  attention 
is  paid  to  the  improvement  of  cattle,  tho  Ayrshire  and  Alderney  being 
the  favorites.  Much  more  than  ordinary  attention  is  being  paid  to  hogs, 
the  white  Chester  having  the  preference.  Now  Kent :  A  visible  increase 
of  farm  stock  of  all  kinds.  Some  improved  horses  have  been  introduced, 
such  as  the  Morgan,  Revenue,  and  Red  Eye,  with  a  few  tine  specimens 
of  Planet.  Short-horn,  Ayrshire,  and  Alderney  cattle  have  been  intro- 
duced, and  are  making  some  headway.  Chester  and  Irish  Grazier  breeds 
of  hogs  are  preferred,  and  much  attention  is  paid  to  the  improved 
breeds  of  poultry.  The  farmers  are  ambitious,  and  doing  all  they  can 
to  make  progress.  York  and  the  Peninsula:  The  response  comes, 
"  very  slowly ?  King  William :  Efforts  are  being  made  to  improve  Jhe 
stock  of  all  descriptions.  Working  animals  are  increasing,  though  still 
not  so  numerous  as  they  were  ten  years  ago.  Cattle  as  usual,  though 
some  improved  stock  has  been  imported.  The  stock  of  hogs  is  being 
improved  by  crosses  with  the  Chester  and  Berkshire.  Essex :  Farm 
animals  are  not  increasing  in  numbers.  A  few  farmers  are  struggling 
to  keep  up  the  stock  of  improved  breeds  they  had  before  the  war,  and 
now  and  then  one  is  endeavoring  to  raise. a  line  horse.  The  breeds  of 
cattle  preferred  are  the  Devon  and  Ayrshire ;  of  hogs,  the  Chester  and 
Berkshire 5  and  of  sheep,  the  Southdown.  King  and  Queen:  Farm 
animals  increasing,  but  no  particular  care  or  thought  is  given  to  im- 
proved breeds.  Many  of  the  mares  are  the  broken-down  animals  left 
by  the  war,  and  are  utterly  worthless  except  to  breed  mules.  King 
George :  Farm  animals  are  not  increasing,  except  such  as  are  used  in 
cultivation.  The  destruction  by  dogs  prevents  the  increase  of  sheep, 
and  has  prevented  some  farmers  from  raising  them.  The  Cotswold  is 
regarded  with  most  favor,  tho  Merino  with  the  least.  There  are 
some  good  cattle;  the  Devon s  are  thought  to  be  best  suited  to  the 
climate ;  and  there  are  some  good  crosses  of  Devons  and  Short-horns. 
The  county  is  well  suited  to  the  raising  of  good  stock,  and  sheep 
would  do  well  if  the  dogs  were  out  of  tho  way.  Richmond :  Tho  im- 
provement of  farm  stock  is  engaging  greatly  increased  attention.  Tho 
breeds  preferred  are  Cotswold  sheep,  Jersey  and  Alderney  cattle,  aud 
Chester  hogs.  Northumberland:  Stock  of  animals  geuerally  quite 
small.  A  few  of  the  Devon  cattle,  Cotswold  sheep,  aud  Chester  and 
Cheshire  hogs  have  been  introduced,  and  promise  well.  Laucaster: 
The  best  breeds  of  horses  and  Spanish  jacks  have  been  introduced ; 
also  Chester,  Jersey  Red,  and  Essex  hogs.  Cattle  are  improving,  and 
the  increased  sales  show  the  profit  of  hay  and  pasturage  ailbrded  by 
the  system  of  rotation. 
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Piedmont  district,  (Nortlmde.) — Stafford:  There  is  improvement  ito 
farm  animals,  to  a  small  extent  in  horses  and  hogs.    Prince  William : 
Stock  slowly  increasing,  thongh  but  little  attention  is  given  to  improve- 
ment of  breeds,  except  in  a  few  instances.    The  climate  is  well  adapted 
to  stock-growing,  and  northern  men  are  disposed  to  engage  in  it.  There 
is  only  one  large  stock-grower  in  the  county ;  he  sold  $14,000  worth  of 
neat  cattle  last  year.    Alexandria :  Not  being  a  stock-raising  region,  the 
increase  of  farm  animals  is  limited,  confined  chiefly  to  milch  kine  and 
swine,  with  poultry.    Of  cattle,  the  partiality  is  for  the  Alderney  and 
Devon;  of  swine,  the  Chester;  and  of  poultry,  Brahma.    Fairfax:  Cat- 
tle and  horses  are  improving,  but  not  much  attention  is  paid  to  breeds. 
Caroline :  Farm  animals  are  increasing.    Short-horn  cattle  are  preferred. 
Chester  hogs  are  rapidly  increasing,  and  promise  the  most  remu- 
nerative results.    Cotswold  sheep  are  held  in  most  esteem.    Horses  and 
mules  are  in  about  equal  number ;  the  latter  are  regarded  as  best  for 
farm  work.    Louisa :  Formerly  much  attention  was  paid  to  stock,  and 
improved  breeds  were  introduced  to  considerable  extent.    Short-horns 
and  Devons  were  looked  on  as  the  best  strains  for  cattle,  and  Cotswolds 
for  sheep.    Traces  of  these  yet  remain ;  but,  on  the  whole,  farm  stock 
has  decreased.    Loudoun :  Farm  animals  are  greatly  on  the  increase, 
mostly  horses  and  cattle;  of  the  former,  the  heavy  draught,  (much  usea 
in  the  country ;)  of  the  latter,  the  Short-horn.    Less  attention  is  given 
to  hogs  and  sheep.    Fauquier:  This  county  being  peculiarly  adapted  to 
grass,  stock  is  usually  kept  in  large  numbers,  say  from  35,000  to  40,000 
head  of  cattle,  and  untold  numbers  of  sheep  and  hogs.    The  hogs  follow 
the  cattle  in  winter  when  feeding  on  corn,  the  most  of  which,  except 
breeders  and  pigs,  are  sold  off  in  spring,  when  the  cattle  are  put  on 
grass.    The  Chester  and  Essex  are  the  favorite  breeds  of  hogs;  the 
Southdown  and  Cotswold  of  sheep ;  and  the  Short-horn  for  cattle,  particu- 
larly the  red  Short-horn,  of  Alexander's  Kentucky  breed.    Farmers  are 
turning  their  attention  particularly  to  raising  their  own  cattle,  and  in 
fact  all  stock.    Of  the  40,000  head  of  cattle  in  the  county,  about  two- 
fifths  are  home-raised,  and  about  three-fifths  imported  from  Southwest 
Virginia,  Tennessee,  and  North  Carolina,  and  West  Virginia.    Madison: 
The  farm  animals  were  largely  destroyed  by  the  war,  and,  owing  to  the 
impoverished  condition  of  the  farmers,  efforts  to  replace  their  exhausted 
stock  have  thus  far  been  crippled.    Attention  to  the  improvement  of 
breeds  of  horses,  cattle,  sheep,  and  hogs,  is  confined  to  a  very  few  men 
of  means.    Greene :  The  number  of  farm  animals  is  not  more  than  one- 
half  as  large  as  before  the  war;  but  for  the  last  three  or  four  years  there 
has  been  an  increase  in  cattle.    Very  few  sheep.    Stock  of  no  particular 
breeds ;  all  of  the  ordinary  native  kinds.    Culpeper :  Farm  animals  are 
generally  on  the  increase.    Considerable  attention  is  given  to  farm  stock 
as  a  more  reliable  source  of  profit  than  wheat.    A  few  improved  Short- 
horn and  Devon  cattle  are  being  brought  into  the  county.    As  the  lands 
are  well  adapted  to  the  grasses,  stock-raising  receives  more  attention. 
Albemarle :  Horses  of  different  breeds,  both  blooded  and  draught,  are 
increasing ;  also  cattle,  principally  Short-horn,  with  some  few  Devons. 
The  Chester,  Surry,  Berkshire,  and  Woburn  breeds  of  hogs  have  been 
introduced.    Nelson :  A  decided  interest  is  manifested  in  the  improve- 
ment of  cattle  by  the  introduction  of  the  Devon  and  Short- horn  stock. 
There  is  some  increase  in  hogs,  but  little  or  none  in  horses.    The  Chester 
and  Berkshire  hogs  and  their  cross  are  engaging  the  attention  of  farmers 
to  a  limited  extent. 

TJie  Valley. — Clarke :  Farm  animals  of  all  kinds  are  increasing,  but  it 
is  only  their  natural  increase.    None  of  the  improved  breeds  have  been 
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brought  into  the  eouuty,  with  the  exception  of  a  few  Chester  hogs,  and 
one  or  two  Short-horn  bulls.  Augusta :  In  one  portion  of  the  county 
farm  animals  are  increasing  considerably,  and  stock  of  all  kinds— 
thorough-bred  horses,  Short-horn  cattle,  and  Chester  hogs — is  receiv- 
ing more  attention.  In  other  portions  the  improvement  is  less  percep- 
tible. Bockbridge:  A  very  marked  improvement  is  manifest  in  farm 
animals — horses,  cattle,  and  hogs.  In  these  particulars,  perhaps,  no 
county  in  the  State  has  made  so  great  an  advance  in  the  last  five  years. 
The  improvement  iu  horses  has  had  reference  to  general  utility,  the  ob- 
ject being  to  secure  such  as  are  suitable  for  heavy  draught,  light  draught, 
and  the  saddle.  Short-horn  and  Devon  cattle  are  preferred,  and  Ches- 
ter and  Essex  hogs.  Highland :  Domestic  stock  can  hardly  be  said  to 
be  increasing  or  diminishing,  the  object  being  to  keep  only  a  sufficient  num- 
ber for  use,  and  to  sell  off  all  surplus.  During  the  past  year  about  3,000 
fat  cattle,  120  horses,  and  2,000  sheep  were  driven  from  the  county. 
Considerable  attention  is  given  to  the  improvement  of  every  kind  of 
stock.  These  remarks  will  apply  in  substance  to  Bath  and  Alleghany, 
the  three  counties  being  situated  between  Rich  Mountain  and  the  Alle- 
ghanies,  and  forming  rather  a  subdivision  of  the  valley  than  a  part  of 
the  valley  proper.  Botetourt:  Farm  animals  are  rapidly  increasing, 
with  great  improvement  in  cattle.  All  farmers  find  it  to  their  interest 
to  get  off  their  scrub  cattle,  and  replace  them  with  Short-horns,  particu- 
larly since  the  decline  in  produce  and  advance  in  beef.  Eoanoke :  The 
increase  of  farm  animals  is  very  ^reat,  with  the  exception  of  hogs. 
There  is  an  increasing  desire  for  improved  stock,  particularly  cattle 
and  horses,  the  Short-horn  being  the  favorite  breed  of  the  former.  Sheep 
have  been  neglected,  but  are  now  receiving  more  attention. 

Southwest  Virginia. — Montgomery :  Stock  has  been  steadily  increasing 
since  the  close  of  the  war.  The  most  particular  attention  has  been 
directed  to  cattle,  and  of  all  the  breeds  the  Short-horn  and  higher  grades 
of  the  same  are  in  most  favor.  But  little  attention  is  paid  to  sheep 
husbandry,  though  much  of  the  rich  mountain  land  is  admirably  adapted 
to  it.  Chester  hogs  have  been  introduced  to  some  extent,  but  the  hog 
stock  of  the  county  consists  principally  of  the  native  breed,  based  orig- 
inally on  the  Berkshire  and  Irish  Grazier.  Quito  an  activity  in  rais- 
ing horses  prevails,  which  are,  with  few  exceptions,  inferior  stock. 
Pulaski :  Horses,  cattle,  and  hogs  are  gradually  increasing  from  the 
stock  on  hand  previous  to  the  war.  None  of  the  improved  breeds  have 
been  introduced.  Wythe :  Farm  animals  are  increasing  to  a  moderate 
extent.  More  attention  is  paid  to  cattle  than  any  other  kind ;  the  Short- 
horns preferred.  Cotswold  sheep  and  Berkshire  hogs  are  the  favorites 
in  their  line,  and  much  attention  is  paid  to  their  improvement.  Bland: 
Farm  animals  are  on  the  increase.  Cattle  engage  much  attention,  and 
the  herds  are  composed  of  numerous  varieties.  Carroll :  This  being  a 
grazing  county,  particular  attention  is  paid  to  the  improvement  of  cat- 
tle, experienft  demonstrating  the  advantages  of  improved  stock.  Much 
attention  is  paid  to  raising  mules  and  horses,  which  is  becoming  a  very 
common  and  profitable  occupation.  Hogs  are  also  raised  to  considera- 
ble extent.  Grayson  :  The  raising  of  stock  constitutes  the  main  busi- 
ness of  farming  in  this  county,  horses  and  cattle  receiving  most  atten- 
tion. The  horses  are  of  a  hardy,  serviceable  stock,  of  which  the  farmers 
have  always  been  rather  proud.  Cattle,  both  in  number  and  quality, 
(having  been  improved  by  the  Short-horn,)  are  far  in  excess  of  what 
they  were  five  years  ago,  and  from  their  profits  the  business  of  the 
county  is  carried  on.  Washington :  Cattle  are  on  the  increase,  particu- 
larly of  improved  stock,  of  which  the  Short-horns  are  preferred.    Hogs 
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not  so  numerous  as  they  were  ten  years  ago,  which  is  attributable  to  the 
cholera.  The  Chester  is  the  favorite.  Horses  and  mules  have  neither 
increased  iu  numbers  nor  improved  in  quality.  Sheep  not  extensively 
raised,  owing  to  the  partiality  people  have  for  dogs.  Scott :  Improvement 
of  farm  stock  is  engaging  attention,  but  only  to  a  limited  extent. 

CONCLUDING    REMARKS. 

With  all  the  industry  we  have  used,  there  remains  a  number  of  import- 
ant counties  in  the  State — several  in  each  geographical  division — from 
which  we  have  failed  to  get  returns.  On  the  north  side  of  James  River 
the  tide-water  and  Piedmont  districts  are  very  fairly  represented  by 
the  counties  enumerated.  It  would  be  gratifying,  however,  to  have 
had  reports  from  Goochland,  Fluvanna,  and  Amherst,  on  the  Upper 
James,  in  which  the  system  of  farming  was  formerly  as  perfect  as  in 
any  part  of  the  State,  and  also  from  Hanover,  Spottsylvania,  and 
Rappahannock.  Hanover,  however,  in  respect  to  the  lower  portion, 
may  be  classified  at  the  present  time  with  the  best  counties  on  tide- 
water ;  Rappahannock  with  the  neighboring  counties  of  Fauquier  and 
Culpeper ;  and  Amherst  with  Nelson.  On  the  Southside  the  omissions 
are  not  less  to  be  regretted.  Greenville,  Brunswick,  Mecklenburg,  and 
Halifax  were  formerly  distinguished  for  their  productiveness,  chiefly  in 
the  article  of  tobacco,  and  largely,  also,  in  wheat.  Halifax  was  the 
largest  tobacco-producing  county  in  the  State.  Bedford,  while  long 
famed  for  both  tobacco  and  wheat,  is  a  fine  grass  country,  where  grazing 
is,  or  was,  profitably  followed.  With  the  exception  of  the  small  county 
of  Clarke,  we  miss  altogether  the  lower  half  of  the  Valley,  embracing 
Frederick,  Shenandoah,  Warren,  Page,  and  Rockingham.  These  con- 
stitute a  very  important  part  of  the  State ;  but  as  the  farmers  have 
always  been  noted  for  their  industry  and  thrift,  and  as  it  is  divided,  to 
a  large  extent,  into  farms  of  moderate  size,  we  may  conclude  that  it  is 
recovering  its  prosperity  in  at  least  an  equal  ratio  with  Augusta,  Rock- 
ingham, and  Botetourt.  In  Southwest  Virginia  there  is  no  important 
omission,  with  the  exception  of  Smythe.  It  is  in  this  county  that  the 
celebrated  plaster  beds  are  found,  which  furnish  an  abundant  supply  of 
this  mineral  to  all  the  adjaeent  country,  as  far  as  it  will  bear  transport- 
ation. Its  use,  as  the  reader  has  been  informed,  produces  wonderful 
results.  The  condition  of  agriculture  in  this  county  is  very  much  the 
same  as  in  Washington  and  Wythe.  In  Russell  the  same  features  pre- 
vail, but  in  Buchanan  and  Wise,  at  the  base  of  the  Cumberland  Mount- 
ainSj  they  are  very  distinct.  They  are  outside  the  grass  region,  and 
agriculture  is  at  a  very  low  ebb. 

From  the  Eastern  Shore,  composed  of  the  counties  of  Accomac  and 
Northampton,  no  returns  have  been  received.  It  may  be  remarked, 
however,  that  the  farm  crops  consist  almost  entirely  of  corn  and  oats, 
under  a  three-years'  course.  The  third  year  the  land  pute  up  the  Ma- 
gothy  Bay  bean,  (Cassia  chamcecrwta,)  which,  though  mdigenous  to 
other  parts  of  the  State,  grows  most  luxuriantly  in  a  saline  atmosphere. 
It  furnishes  an  abundant  crop  of  green  manure,  by  meaus  of  which  the 
fertility  of  the  land  is  indefinitely  maintained.  The  principal  market 
crop  is  oats,  which  is  extensively  used  in  the  interior  of  the  State  for 
seed  and  other  purposes.  Much  attention  has  been  paid,  of  late  years, 
to  trucking.  Sweet  potatoes,  Irish  potatoes,  cabbages,  and  fruits  are 
raised  in  large  quantities. 

Taken  as  a  whole,  the  picture  presented,  though  not  so  flattering  as 
could  be  wished,  offers  many  attractive  features.  We  have  taken  a 
very  close  view  of  the  inner  life  of  these  old  Virginia  farmers,  and 
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find  much  to  approve.  It  should  be  borne  in  mind  that  only  five  years 
have  elapsed  since  the  agriculture  of  the  State  was  utterly  prostrated. 
The  people  waked  up  as  out  of  a  dream,  to  see  their  labor  system  over- 
thrown, and  their  lands  lying  idle.  Nearly  all  kinds  of  farm-  stock  had 
been  swept  off  by  the  hurricane  which  passed  over  the  country,  and  but 
few  agricultural  implements  remained.  It  was  not  to  be  supposed  that 
the  former  servants,  suddenly  enfranchised  after  two  hundred  years  ot 
bondage,  would  be  otherwise  than  unsettled  by  the  change ;  but  large 
numbers  gradually  returned  to  steady  habits,  quite  as  steady,  perhaps, 
as  could  have  been  anticipated  by  the  most  hopeful.  They  still  consti- 
tute the  great  bulk  of  the  labor  of  the  State  ;  and  valuable  labor  it 
is,  in  spite  of  many  irregularities.  The  Virginia  farmer,  at  least  in  East- 
ern Virginia,  could  not  get  along  without  it.  With  kind  treatment  and 
payment  according  to  contract,  the  negro  is  as  tractable  as  ever;  and 
in  time  the  interests  of  the  two  races,  instead  of  appearing  diverse,  will  be- 
come one. 

A  striking  mark  of  progress  is  the  change  in  the  policy  of  the  planters 
toward  the  outside  world.  Formerly  they  were  indisposed  to  encourage 
immigration  from  other  States.  There  was,  therefore,  no  accession  to 
the  population  of  the  rural  districts  from  abroad.  The  same  traditions 
and  habits  descended  from  father  to  son  through  successive  generations. 
Now  all  this  is  altered.  Strangers  from  every  State  and  every  country 
are  cordially  welcomed  whenever  they  show  any  disposition  to  become 
permanent  settlers  and  industrious  citizens.  The  consequence  is,  that 
in  many  counties  a  strong  tide  of  immigration  is  setting  in,  bearing  with 
it  improved  stock  and  better  implements,  which  cannot  fail  to  impart 
a  healthy  impulse  to  improvement. 

Upon  the  whole,  we  regard  the  signs  of  the  times  as  evidently  auspi- 
cious of  future  progress.  From  a  state  of  desolation  and  almost  despair,  in 
1865,  the  agricultural  productions  of  the  State  have  steadily  increased 
in  amount  and  value  until,  in  1870,  we  find  the  tobacco  crop  one  of  the' 
largest  grown  in  the  State  for  many  years ;  that  of  cotton  greatly  in- 
creased; the  Richmond  mills  supplied  to  their  full  capacity  with  wheat ; 
and  the  crop  of  corn  plentiful  iu  proportion.  Improved  methods  of 
farming  are  being  gradually  adopted ;  more  attention  is  paid  to  the 
accumulation  of  manures ;  the  area  of  cultivation  is  being  reduced ;  and 
high  culture  is  taking  the' place  of  the  old.  This  is  the  direction  to 
which  agriculture  is  tending  in  niutiy  parts  of  the  State ;  by  degrees  we 
may  expect  it  to  extend  over  the  whole ;  and  it  may  be  confidently  pre- 
dicted that  the  man  who  survives  to  see  the  Virginia  of  fifty  years 
hence  will  not  be  able  to  recognize  in  its  features  the  Virgiuia  of  1870. 
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The  practice  of  sowing  corn  broadcast,  or  planting  it  iu  drills,  to  bo 
cut  daily  and  fed  in  a  green  or  slightly  dried  state  to  milch  cows,  in 
August  or  later  months,  mainly  to  supplement  the  supply  of  grass  in 
the  driest  portion  of  the  season  and  equalize  the  consumption  of  milk- 
making  material,  is  almost  universal  among  enterprising  and  intelligent 
dairymen.  In  supplies  for  farm  animals,  our  abundance,  which  actually 
runs  to  waste,  is  not  distributed  through  the  year ;  the  prodigality  of 
the  flush  spring-time,  the  season  of  rain  and  verdure  aud  succulence,  is 
followed,  in  midsummer,  by  drought  and  a  stinted  measure  of  tough, 
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harsh  stems  of  dried  grasses.  Unless  the  early  growth  is  left  half  depas- 
tured, the  feed  of  August  will  be  inconveuieutly  short;  aud  should  it 
be  thus  left,  its  quality  will  deteriorate,  and  the  future  pasturage  be 
less  valuable ;  thus  extra  feeding,  in  the  later  months  of  summer,  ia 
found  to  be  a  necessity  that  no  dairyman  can  ignore  with  immunity  to 
pail  or  purse. 

Then  what  shall  be  fed?  That  which  yields  most  milk  and  ilesh  at 
lowest  cost.  Unfortunately,  discriminating  and  decisive  experiments 
have  not  been  made  by  which  the  matter  may  be  set  permanently  at 
rest.  Were  the  most  careful  experiments  made  iu  different  climates 
and  circumstances,  upon  different  soils,  and  in  several  seasons,  the 
result  would  still  show  the  greatest  diversity  of  opinion.  A  plant  that 
grows  well  upon  one  soil  may  tail  upon  another  that  is  unsuited  to  it, 
even  under  the  same  culture.  But  we  find,  as  an  existing  fact,  that  the 
leaves  and  tender  stalks  of  Indian  corn,  (Zea  mate,)  cut  iu  different 
stages  of  its  growth,  arc  the  almost  universal  resource  of  dairymen  in 
all  parts  of  the  country  for  tiding  over  the  season  of  drought  and 
scarcity. 

If  the  average  practical  sense  of  the  masses  claims  the  paternity  of  a 
practice  which  becomes  almost  uuiversal,  the  value  of  green  corn-fodder 
can  only  be  disproved  by  positive  testimony.  The  fact  that  maize  is  an 
indigenous  product,  peculiarly  suited  to  our  climate,  thriving  in  every 
portion  of  our  country,  except  in  Alaska  and  on  the  mountain  tops,  and 
the  most  valuable  tilled  crop  that  has  ever  been  growu  on  the  continent, 
is  strong  presumptive  proof  that  its  fodder,  if  worth  anything  for  soil- 
ing, may  exceed  in  value,  in  view  of  the  certainty  of  its  growth  and 
quantity  of  its  production,  that  of  some  if  not  all  other  fodder  plants. 
Strong  as  is  this  presumptive  claim,  the  superiority  of  corn-fodder  can- 
not be  thus  assumed.  If  experiment,  full  and  varied,  shall  establish 
the  superior  excellence  of  some  exotic  or  native  plant,  let  the  practice 
of  our  farmers  be  reformed,  and  a  better  material  for  soiling  milch  cows 
be  employed. 

There  has  been  considerable  discussion  of  late  at  farmers'  clubs,  in 
the  fields,  and  at  firesides,  concerning  the  value  of  this  fodder.  More 
than  this :  it  has  been  denounced  as  worthless,  as  costing  more  than  its 
real  value,  or  as  the  poorest  feeding  material  in  use.  The  charge  that 
it  is  worthless  is  untenable  and  reckless,  and  cannot  be  considered. 
The  question  of  its  comparative  value  is  one  that  should  bo  examined 
carefully,  and,  if  possible,  settled. 

We  have  sought  from  practical  agriculturists  and  working  dairymen 
iu  different  parts  of  the  country  views  based  upon  their  own  experience, 
and  supported  by  facts  aud  experiment.  The  communications  received 
have  been  interesting,  though  desultory  in  statement,  and  many  of  them 
inconclusive  iu  results ;  yet  they  all  agree  that  there  is  value  in  this 
material,  and  a  large  majority  accord  to  it  a  high  estimate,  very  few  of 
whom  venture  to  name  a  substitute  of  equal  merit. 

Mr.  Sanford  Howard,  secretary  of  the  Michigan  State  Board  of  Agricul- 
ture, (since  deceased,)  wrote  to  the  Commissioner  of  Agriculture  upon 
the  question,  in  December  last,  as  follows  : 

The  controversy  to  which  you  allude  seems  to  have  takeu  its  rise  from  a  public  state- 
ment of  Dr.  George  B.  Loring,  of  Salem,  Massachusetts,  to  the  efFect  that  green  coni- 
fodder  was  the  poorest  food  for  milch  cows  that  he  ever  used.  The  expression  was  un- 
mercifuUy  pounced  on  by  correspondents  of  various  agricultural  papers.  But  it  seemed 
tome  that  the  dispute  was  not  unlike  that  we  read  of  in  regard  to  the  red  and  white 
shield  :  that  both  parties  might  to  some  extent  be  right  and  to  some  extent  wrong. 

While  I  Uved  with  my  father,  and  for  some  years  subsequently,  I  fed  considerable 
corn-fodder  to  milch  cows.    I  noticed  that  when  it  was  grown  very  thickly  on  tho  ground. 
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and  especially  when  it  was  cut  in  an  immature  state — before  it  blossomed — the  stock 
did  not  liko  it  so  well,  and  it  did  not  seem  to  do  them  as.  much  good  as  when  it  had 
more  space  during  its  growth,  and  was  allowed  to  stand  till  the  cars  commenced 
forming. 

I  think  Dr.  Loring  did  not  state  how  his  corn-fodder  was  grown  ;  but  recollecting 
that  I  had  seen  it  growing  on  his  farm  in  very  close  hills,  I  wrote  an  article  designed 
to  show  that  the  nutriment  contained  in  this  fodder  depeuded  much  as  to  whether  it 
was,  while  growing,  so  much  exposed  to  the  light  and  air  that  the  juices  of  tho  plant 
would  be  properly  elaborated.  Since  that  I  have  heard  from  other  persons  who  havfe 
had  more  or  less  experience  with  *'  fodder-corn." 

Mr.  Gibson,  the  superintendent  of  the  farm  of  Messrs.  Walcott  and  Campbell,  New 
York  Mills,  New  York,  stated  to  mo,  while  on  a  visit  to  the  farm  a  short  time  ago,  that 
he  tried  various  things  as  green  food  for  tho  stock  kept  in  the  stables  and  yards,  giv- 
ing tho  preference  to  luccrn.  lie  made  an  assertion  in  regard  to  corn-fodder  similar  to 
that  attributed  to  Dr.  Loring. 

I  will  mention  one  fact,  which  of  courso  you  will  take  for  whatever  yon  think  it 
worth,  in  regard  to  sweet  corn-fodder  as  compared  witli  the  fodder  of  other  varieties 
of  corn.  I  have  known  several  instances  whero  cattle,  having  been  kept  on  the  fodder 
of  sweet  corn  until  tho  crop  was  all  eaten,  refused  for  some  time  to  eat  the  fodder  of 
dent  corn  in  tho  same  stage  of  growth,  and  grown  in  the  same  way.  They  would  eat 
the  fodder  of  flint  corn  better  than  they  would  that  of  tho  dent,  but  did  not  liko  either 
as  well  as  they  did  sweet  corn. 

Fodder-corn  has  been  grown  and  used  to  some  extent  on  our  college  farm,  but  no 
attempt  has  been  made  to  experiment  with  it. 

Of  those  whose  opinions  adverse  to  tho  use  of  green  com  have  been 
quoted,  Dr.  Nichols,  of  the  Boston  Journal  of  Chemistry,  considers 
green  corn-fodder  a  "kind  of  food  for  animals  not  profitable  to  raise  f 
and  makes  the  following  statement  of  his  reasons  for  the  opinion : 

It  is  not  so  because  the  maize  plant  is  not  rich  and  succulent,  but  because  tho  con- 
ditions under  which  it  is  grown  are  unfavorable  to  its  perfect  and  healthy  develop- 
ment. The  natural  juices  of  tho  plant  are  richly  saccharine  at  maturity,  when  grown 
in  hills  in  open  space,  with  plenty  of  air  and  light ;  but  grown  in  mass,  in  close  con- 
tiguity, this  principle  is  almost  wholly  wanting.  To  test  its  comparative  value  with 
the  green  stalks  taken  from  the  corn-lield,  I  fed  to  ray  herd  of  cows  in  August  a 
weighed  quantity  of  the  corn-fodder,  so  called,  night  and  morning,  for  one  week ; 
they  were  then  changed  to  tho  held  corn-stalks,  and  the  gain  in  tho  milk  product  at  the 
end  of  the  week  was  a  little  more  than  8  per  cent.,  and  there  was  also  a  manifest  im- 
provement in  quality.  As  a  rule,  all  vegetable  productions  grown  under  conditions 
where  the  chlorophyl,  the  green  coloring  principle  of  plants,  cannot  be  produced  in  all 
ite  richness  of  tint,  are  abnormal,  immature,  worthless.  The  absence  of  this  principle 
in  the  whole  of  the  lower  portion  of  the  corn-plant  grown  in  drills,  or  from  broadcast 
sowing,  indicates  its  watery,  half-developed  character. 

While  entertaining  a  very  poor  opinion  of  the  immature  and  color- 
less corn,  the  editor  of  the  journal  of  Chemistry  apparently  yields  to 
none  in  his  estimate  of  the  value  of  mature  and  dry  corn-fodder,  includ- 
ing both  the  blades  and  butts,  as  appears  from  the  following: 

The  fodder  is  a  very  important  item  connected  with  corn-raising.  We  always  re- 
move the  top  stalks  in  a  green  state  and  allow  tho  com  to  ripen  in  the  open  field.  Tho 
"bnfls"  or  lower  stalks  after  husking  are  taken  good  care  of,  as  we  depend  largely 
upon  them  to  keep  up  the  flow  of  milk  in  our  herd  of  cows  during  the  winter.  They 
are  pitched  over,  a  moderate  quantity  of  salt  is  diffused  through  them,  aud  then  they 
are  mowed  with  alternating  layers  of  wheat  straw.  Their  value,  when  carefully 
preserved  is  but  little  less  than  that  of  good  upland  hay,  estimating  ton  for  ton. 
There  is  much  saccharine  and  nitrogenous  material  in  the  "  butts,"  and  animals 
will  eat  them  if  they  are  kept  sweet  and  clean  and  properly  fed.  Out  of  four  tons 
fed  to  one  herd  tho  past  winter,  not  five  huudrcd  pounds  have  been  rejected,  and  we 
have  neither  chopped  nor  steamed  the  fodder.  To  raise  corn,  we  must  plow  in  the 
autumn,  and  spread  on  the  manure  green  from  the  cellar  in  tho  spring.  We  must 
harrow  fc.  in  well,  and  have  the  soil  well  pulverized.  In  the  hills,  placo  a  handful  of 
the  mixture  of  bone  and  ashes  so  often  alluded  to;  this  mixture  must  not  be  thrown 
in  all  in  a  mass,  and  the  seed  dropped  directly  upon  it;  let  it  bo  thrown  around  the 
hill  and  a  little  soil  scattered  over  it,  and  upon  this  place  tho  seed.  Select  a  field 
which  is  neither  very  wet  nor  dry,  and  with  this  treatment  every  farmer  can  raise  corn 
profitably. 

OPINIONS  OF  LEADING  FARMERS. 

Hon.  Horatio  Seymour,  of  Utica,  New  York,  president  of  the  Ameri- 
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can  Dairymen's  Association,  cprainunieates  the  unequivocal  indorse- 
ment by  that  body  of  the  value  of  green  corn  fodder  as  a  supplementary 
food  for  milch  cows,  after  a  full  discussion  at  the  annual  convention  at 
Utica,  in  January,  1871,  and  presents  in  detail  his  own  views,  which  «ro 
in  harmony  with  the  decision  of  the  meeting  : 

The  farmers  of  Central  New  York  are  almost  exclusively  engaged  iu  making-butter  ur 
cheese.  This  is  carried  on  with  so  much  skill  that  most  of  the  cheese  made  here  is  si-ut 
to  Euglaud,  and  this  article  of  food  has  become  one  of  tho  leading  agricultural  cxjunts 
from  this  country.  A  convention  is  held  in  this  city  in  the  month  of  January  of  each 
year,  which  is  made  up  of  delegates  from  most  of  the  Northern  States,  and  some  front 
the  Southern  States  and  from  Canada.  It  meets  to  discuss  questions  relating  to  the 
interests  of  dairymen,  in  all  their  aspects.  The  proper  treatment  aud  the  l>est  food  for 
cows  are  i>romincnt  topics.  As  this  body  of  six  or  seven  hundred  practical,  skillfa), 
and  leading  farmers  represents  the  judgment  of  those  caigaged  in  dairying  in  a  great 
section  of  our  Union,  I  deemed  it  my  duty  to  lay  your  letter  before  it.  After  a  full  dis- 
cussion, it  was  declared  by  a  formal  resolution  *'  that  green  fodder  is  a  valuable  crop, 
and  that  its  use  as  a  summer  feed  for  cows  is  recommendod  to  the  farmers  of  our 
oonntry."  I  look  upon  this  judgment  -of  the  American  Dairymen's  Association  as 
conclusive  upon  this  question.  It  gives  the  sum  and  result  of  the  largest,  lougest,  and 
most  varied  experience.  It  is  the  result  of  the  greatest  number  of  practical  trials  by 
practical  mou,  who  are  not  trying  to  prove  theories,  but  who  are  striving  to  support 
themselves  and  their  families  by  making  i  l»eir  farms  profitable.  There  was  a  difference 
of  opinion  as  to  tho  best  ways  of  sowing  and  gathering,  and  also  with  regard  to  the 
kinds  of  corn  which  should  l>o  used.  It  is  a  proof  of  the  valne  of  the  crop  that  it  is 
found  to  be  useful  whatever  plan  is  followed  in  raising  it.  In  this  section  of  New  York 
I  think  the  fanners  usually  sow  the  large  western  corn.  The  seed  is  kept  for  the  pur- 
pose at  our  seed-stores,  and  caw  is  taken  to  get  that  which  is  in  good  condition.  Tho 
seller  usually  gives  proof  of  this  by  putt  ing  a  gi  von  number  of  kernels  in  a  pot  of  earth , 
and  the  buyer  can  see  what  proportion  has  sprouted.  Some  sow  broadcast,  while  others 
plant  in  drills.  On'  my  farm  it  is  put  in  broadcast,  on  well-prepared  ground.  Throe 
bushels  of  seed  oto  used  on  an  acre.  The  same  grouivd  is  used  for  a  series  of  years.  This 
is  done  because  it  is  thought  it  takes  less  manure  to  keep  up  tho  needed  fertility  than 
it  does  to  prepare  new  ground.  It  also  enables  one  to  put  the  crop  on  land  which  is 
conveniently  situated.  Tho  dense  growth  of  the  corn  keeps  it  clear  from  weeds,  and 
leaves  the  ground  ready  for  a  new  crop.  I  think  when  tl»o  seed  is  sown  broadcast  the 
stalks  stand  closer  and  grow  more  stoiider  than  t  hey  do  when  the  corn  is  drilled  in. 
It  gains  in  nutritive  qualities  wntil  autumn.  To  save  it  from  early  frosts  it  is  some- 
times cut  down  with  a  scythe  w  a  corn-cutter,  and  suncrcd  to  lie  upon  the  ground  until 
it  is  used  up.  It  is  not  injured  by  rains  or  the  sun,  where  it  is  not  exposed  more  than 
a  week  or  ten  days.  In  some  instances  it  has  Immsu  kept  in  tho  iiokls,  put  up  in  small 
stacks,  until  the  whiter  months,  but  it  is  difficult  to  en  re  it  except  in  small  quantities, 
when  it  can  bo  thrown  upon  hay-mows,  in  the  barn.  With  us  it  is  most  useful  when  led 
to  cows  iu  August  and  September,  as  at  that  time  our  pastures  are  usually  short  If 
cows  are  then  put  into  a  oonveuient  field  and  fed  with  corn- fodder,  there  are  many  ad- 
vantages gained.  A  change  of  food  after  tho  heat  and  exhaustion  of  summer  is  grate- 
ful to  them.  It,  gives  new  vig<»r.  In  the  mean  time  tho  pastures  arc  usually  renewed 
by-cooler  nights  and  more  moisture,  aud  if  they  are  allowed  to  gain  a  flush  of  feed  when 
the  cattle  are  turned  back  upon  them,  they  have  another  and  healthful  change  of  food. 
By  this  system  tlie  hurtful  practice  of  pasturing  meadows  in  the  autumn  is  avoided. 

The  question  naturally  comes  up,  why  there  is  a  difference  of  opinion  about  the  value 
of  this  crop.  I  think  it  is  owing  to  t  he  fact  tha  i  with  some  it  is  not  tho  best  crop  they 
can  raise  as  they  are  situated,  and  therefore  they  condemn  it.  Tho  question  is  not  if 
it  is  the  best  crop  for  summer  feed  at  all  places  and  under  all  circumstances,  but  is  it 
a  valuable  crop  1  Like  all  other  t  hin^s,  it  must  lie  used  under  favorable  circumstances. 
In  one  placo  it  may  be  the  most  proutablo  and  in  others  tho  least  profitable  forage  for 
cattle.  The  same  thing  is  true  of  root  crops,  of  lucern,  of  clover,  &c. ;  climate,  soil, 
and  price  of  labor  must  always  be  taken  into  account.  In  the  dairy  region,  where  cows 
are  milked  in  summer  and  autumn,  sowed  corn  can  be  used  at  the  time  when  fodder 
is  most  wanted ;  that  is,  when  pastures  arc  usually  dry.  It  does  not  call  lor  extra  farm 
labor  to  plant  or  to  gather. 

Mr.  Joseph  Harris,  of  the  "Agriculturist"  paper  and  "Morcton  Farai,r 
Rochester,  New  York,  in  an  address  l>efore  the  American  Dairymen's 
Association,  at  Utica,  in  January,  1871,  held  that  it  makes  compara- 
tively little  difference  what  food  is  used,  provided  it  is  easily  digestible 
and  contains  the  requisite  amount  of  nutriment  in  tho  desired  bulk,  and 
thinks  the  difference  of  opinion  in  regard  to  the  value  of  corn-fodder 


GREEN  CORN-FODDER  FOR  MILCH  COWS.  295 

will  turn  upon  this  point.  He  said  further :  "  Corn-fodder  is  succulent, 
easily  digested,  sweet,  and  nutritious;  but,  at  least  before  it  has  com- 
menced to  ear,  its  nutriment  is  not  sufficiently  concentrated.  If  we 
could  take  away  one-third  of  the  water  and  one-third  of  the  indigestible 
woody  liber,  the  part  that  remained  would  be  of  much  greater  value 
than  the  whole.  The  water  we  can  easily  get  rid  of,  and  if  we  cannot 
get  rid  of  the  excessive  bulk,  we  can  feed  out  sufficient  corn-meal  witlu 
the  fodder  to  bring  it  up  to  the  desired  standard." 

Mr.  E.  W.  Stewart,  of  New  York,  deems  the  profitable  use  of  gvcen 
corn  as  a  summer  food  for  milch  cows  a  settled  fact,  if  any  questions  in 
practical  agriculture  can  be  considered  settled.  He  states  that  hundreds 
of  instances  may  be  cited  where  green  corn  has  produced  the  highest 
yield  of  butter. 

Mr.  Frank  D.  Curtis,  of  Charlton,  Saratoga  County,  New  York,  re- 
gards green  corn-fodder  excellent  material  for  soiling,  and  for  use  in 
autumn  in  a  partially  dried  state,  when  it  is  "  very  nutritious  and  almost 
invaluable  "  for  young  animals  of  the  farm.  He  recommends  planting 
in  drills  in  cultivating. 

Mr.  W.  L.  Locke,  jr.,  of  Irasburg,  Vermont,  last  August  fed  corn-fodder 
to  his  cows,  and  increased  thereby  the  daily  quantity  of  milk  from  forty- 
five  to  fifty-one  pans,  or  13  per  cent.,  and  the  cream  had  a  better  color. 

The  editor  of  the  Maine  Farmer  reports  a  case  in  which  the  pasture 
was  dry  and  short,  and  corn-fodder  fed  almost  exclusively.  The  flow  of 
milk  was  increased  at  once,  and  made  a  fair  average  for  the  season,  not- 
withstanding the  unusual  proportion  of  fodder  given,  while  neighbors' 
cows  not  thus  fed  shrank  one-half  in  quantity  during  the  dry  season. 

Mr.  Robert  Gibson,  farm  manager  of  Wolcott  &  Campbell,  of  New  York 
Mills,  Oneida  County,  New  York,  in  a  letter  to  Mr.  Sanford  Howard, 
expresses  a  preference  for  lucern  over  corn-fodder,  as  follows : 

Although  I  agreo  with  yon  in  regard  to  corn-fodder,  I  go  a  little  farther,  and  say 
that  when  it  is  grown  very  thick  and  fed  early — that  is,  before  it  is  in  fall  tassel — it  is 
the  poorest  green  feed  I  ever  used.  In  its  very  best  stage  it  is  not  so  good  as  lucern ; 
that  has  been  my  experience.  I  have  no  object  in  speaking  so  highly  of  lncern  except 
that  of  inducing  persons  who  wish  to  soil  stock  to  give  it  a  trial.  It  can  be  cut  four 
or  five  times  a  year.  This  season  I  cut  it  live  times.  By  giving  a  coat  of  manure  in 
the  fall,  it  win  keep  in  the  ground  four  or  live  years,  consequently  saving  the  expense 
of  plowing,  seeding,  &*:.,  every  year. 

The  editor  of  llearth  and  Home  has  found  that  drill-sown  or  broad- 
cast corn  is  uniformly  eaten  with  avidity,  and  that  it  as  uniformly  in- 
sures a  large  and  full  flow  of  milk. 

Mr.  William  Ramsdell,  of  Milford,  New  Hampshire,  attests  the  preva- 
lent practice  among  dairymen  in  his  vicinity  of  feeding  green  corn-fodder 
during  August  and  September,  in  the  full  belief  that  it  increases  the 
flow  of  milk  and  improves  the  condition  of  the  animals.  He  makes 
the  following  statement  of  the  result  of  an  experiment  with  millet: 

Some  two  years  ago  Dr.  Loriug  assured  us  in  his  public  address  that  corn-fodder  was  of 
no  value  in  producing  mi  Ik,  and  advised  the  raising  of  mUlet  as  a  substitute,  which  would 
not  only  increase  the  flow  of  milk,  but  could  be  raised  at  much  less  expense.  In  ac- 
cordance with  this  suggestion  I,  with  some  of  my  neighbors,  last  year  and  this  have 
tested  the  experiment  to  our  satisfaction,  and  shall  return  to  the  raising  of  fodder- 
corn.  I5nt  I  would  say  that  much  of  the  value  of  fodder-corn  depends  npon  the  time 
at  which  it  is  cut.  My  experience  has  led  me  to  raise  fodder-corn  as  follows :  I  sow  in 
drills  (in  preference  to  broadcast)  early  in  the  month  of  May  for  my  first  cutting,  drop- 
ping the  eoed  from  three  to  four  inches  apart,  and  commence  cutting  in  August,  or 
when  the  corn  begins  to  tassel.  If  cut  before  this  stage  it  has  much  less  nutriment. 
I  disapprove  of  the  practice  of  topping  when  half  grown,  with  the  expectation  of  a 
second  crop.  I  sow  at  intervals  of  two  weeks,  to  the  moutn  of  July,  and  hoe  until  the 
corn  completely  similes  the  ground ;  and  if  I  have  a  surplus  I  cut  and  dry  it  before  the 
season  of  frost.'    I  approve  of  cutting  tho  day  before  consigning  it  to  the  barn,  iu  order 
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to  have  it  wilt.  I  cat  close  to  the  ground,  and  my  cattle  leave  no  orts.  In  this  way  I 
am  enabled  to  retain  my  usual  quantity  of  milk,  and,  I  think,  improve  the  condition  of 
my  herd,  when  my  feed  in  the  pasture  is  rapidly  decreasing,  and  I  know  of  no  otber 
way  hi  which  the  same  results  can  he  obtained  at  the  same  cost. 

Mr.  Levi  Bartiett,  of  Warner,  New  Hampshire,  thinks  there  is  small 
nutritive  value  in  very  late,  thickly  planted,  and  therefore  colorless  and 
immature  corn-fodder.  He  recommends  sweet  corn  for  soiling  purposes, 
fed  when  the  ears  are  fairly  formed. 

Mr.  Nathaniel  Dwight,  of  Belchertowii,  Massachusetts,  says  the  prac- 
tice of  feeding  green  corn  is  deemed  remunerative  in  his  section.  It  is 
sown  broadcast. 

Mr.  C.  H.  Wolford,  of  Corry,  Pennsylvania,  thinks  green  corn  fed  to 
milch  cows  will  pay  only  in  places  where  grass  is  liable  to  dry  up,  when 
the  green  fodder  will  prove  a  good  substitute.  He  thinks  that  when  corn 
is  f§d  to  cows  it  injures  the  quality  of  the  milk ;  and  says  they  will  not 
keep  up  the  flow  of  milk  after  the  corn  is  fed  out,  and  they  will  not 
gather  the  grass  they  would  if  they  had  not  had  the  fodder.* 

Mr.  John  Satterthwait,  of  Bordentown,  New  Jersey,  has  a  dairy  of 
twenty-four  cows,  and  sells  his  milk.  He  sows  corn  in  drills  two  and  one- 
half  feet  apart,  eight  to  twelve  stalks  to  the  foot,  about  the  middle  of  May, 
and  every  two  weeks  thereafter,  as  long  as  there  remains  a  probability 
of  its  coming  to  maturity;  feeds  it  "  when  in  the  milk  state."  He  states, 
as  his  experience  last  year,  that  he  began  to  feed  it  July  15,  when  it  was 
about  four  feet  high,  and  when  the  cows  had  begun  to  shrink  six  to  ten 
quarts  per  day.  As  soon  as  he  began  to  feed  the  green  corn  they  gained 
twenty  quarts  per  day,  and  continued  the  same  flow  of  milk  all  summer. 
They  were  fed  through  the  summer  twice  a  day,  night  and  morning, 
after  milking,  and  always  fresh  cut.  They  did  not  eat  wilted  fodder  so 
eagerly.  Three  acres  of  green  corn  were  fed  out  before  the  last  of  Sep- 
tember, when  they  fell  from  one  hundred  and  twenty  quarts  per  day  to 
eighty  quarts.  Some  of  the  cows  were  fresh  and  others  nearly  dry.  He 
considered  the  three  acres  of  corn  equivalent  to  twelve  acres  of  good 
clover  pasture.  There  was  no  perceptible  gain  in  flesh  until  the  corn 
began  to  ear,  wiien  the  increase  was  very  noticeable.  The  cows  contin- 
ued in  fine  order  all  summer,  notwithstanding  the  dry  weather  and 
scarcity  of  succulent  pasture. 

Mr.  Anson  Bartiett,  of  North  Madison,  Ohio,  a  dairyman  of  long  expe- 
rience, and  a  cheese  manufacturer  well  known  throughout  the  country, 
shows  how  he  obtained  $30  for  an  acre  of  corn-fodder,  in  increased 
quantities  of  butter  and  cheese,  when  the  former  was  worth  but  12£ 
cents  and  the  latter  5£  cents  per  pound : 

In  the  summer  of  1852  I  tried  my  first  experiment  with  green  corn-fodder  for  milch 
cows.  I  put  in  just  an  acre;  marked  off  the  rows  two  teet  apart,  and  planted  the 
corn  in  hills  ten  inches  apart  in  the  rows,  putting  from  ten  to  fifteen  kernels  in  a  hill. 
It  was  cultivated  hy  running  a  common  shovel-plow  once  between  the  rows;  it  made 
a  heavy  growth,  (being  on  strong,  rich  land,)  so  heavy,  indeed,  that  much  of  it  fell 
down  before  it  was  cut. 

At  that  time  I  was  milking  thirty-three  cows ;  a  neighbor,  whose  farm  was  adjoin- 
ing, (the  two  boiug  very  much  alike  in  all  respects,)  also  had  thirty-three,  and  up  to 
the  1st  of  August  the  product  of  the  two  dairies  had  been  very  nearly  equal :  in  fact, 
his  was  a  trifle  ahead,  but  at  that  time  feed  in  the  pastures  began  to  fail,  and  the  cows, 
of  course,  gave  a  diminished  quantity  of  milk.  I  then  commenced  cuttiug  and  feed- 
ing my  corn-fodder,  what  few  small  ears  there  were  on  it  being  just  full  in  the  milk. 

My  neighbor  before  mentioned  had  no  corn-fodder  to  cut,  and,  of  course,  his  cows 
had  no  feed  except  what  they  obtained  in  their  ordinary  pasture  range.    I  used  my 

*  If  cows  fail  to  gather  grass  as  well,  it  is  an  indication  that  they  prefer  corn-fodder: 
and  if  they  give  less  milk,  it  attests  the  milk-producing  capability  of  corn-fodder.— 
[Ed.  Rep.] 
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eorn-fodder  bo  as  to  lost  just  one  month,  at  the  end  of  which  titno  we  compared 
accounts  of  butter  and  cheeso  produced,  and  the  product  of  my  dairy  during  that 
month  exceeded  his  during  the  same  time  to  the  value  of  $50,  with  cheese  at  5£  cents 
per  pound  and  butter  at  V2±.  My  cows  were  in  better  flesh  than  his  and  continued  to 
give  an  increased  amount  of  milk  some  days  after  the  corn-fodder  was  gone.  The 
experiment,  crude  as  it  was,  of  course  satisfied  me  that  greeu  corn-fodder  paid  well  to 
feed  to  milch  cows,  and  I  rarely  failed  after  that,  so  long  as  I  managed  a  dairy,  to  have 
two  to  four  acres  of  corn-fodder. 

I  tried  various  methods  of  growing,  as  sowing  broadcast,  three  bushels  to  the  acre, 
and  finally  decided  that  two  bushels  per  acre,  sown  in  drills  twenty  inches  to  two  feet 
apart,  and  cultivated  by  running  a  shovel-plo\V  through  between  the  rows  when  the 
corn  was  about  six  inches  high,  and  again  when  it  was  from  eighteen  inches  to  two 
feet  high,  produced  more  and  l)etter  fodder  than  any  other  method  of  cultivation  tried 
by  me;  and  this  method,  with  me,  always  produced  about  double  the  fodder  to  the 
acre  that  broadcast  sowing  would  do.  The  ago  at  which  it  was  cut  was  not  considered 
very  material ;  we  generally  began  to  feed  as  soon  as  the  corn  was  full-grown,  some- 
times before,  and  continued  to  feed  until  frost.  Of  one  thing  I  became  convinced  from 
repeated  experiments,  which  was,  that  the  best  way  to  feed,  unless  a  full  feed  is  given, 
that  is,  all  the  cows  can  or  will  eat,  is  to  feed  at  night,  and  I  finally  adopted  this 
method.  I  had  my  corn-fodder  cut  and  loaded  on  a  wagon,  beforo  the  cows  were 
stabled,  for  the  night's  milking ;  then,  while  they  were  being  milked,  the  fodder  was 
scattered  in  the  pasture,  and  as  soon  as  the  night's  milking  was  done  the  cows  were 
allowed  to  go  and  eat  their  fodder,  after  which  they  would  lie  down  and  ruminate  until 
morning.  After  the  morning's  milking,  not  being  accustomed  to  receivo  any  fodder, 
they  would  range  the  pastures  as  usual.  By  a  division  of  the  same  amount  of 
fodder,  giving  one-half  at  night  and  the  other  in  the  morning,  the  cows  would  be 
discontented,  seeking  mischief  during  the  night,  and  during  the  day  would  be 
waiting  and  watching  for  more,  and  would  not  range  the  pasture  as  usual  for 
what  they  might  find  there;  so  that  while  one  full  feed  a  day  was  a  decided 
advantage,two  half-feeds  were  of  no  benefit,  but  rather  a  detriment.  When  feed  in 
the  pasture  is  very  short,  by  reason  of  a  drought,  two  full  feeds  are  necessary,  but  when 
it  is  only  intended  to  piece  out  the  pasture,  one  full  feed  a  day,  given  after  the  night's 
milking,  is  the  proper  method. 

Mr.  Joseph  Pelton,  of  Lansing,  Michigan,  who  has  had  forty  years'  expe- 
rience in  feeding  corn,  deems  its  value  highest  for  feeding  between  tas- 
seling and  earing,  and  refers  to  the  marked  difference  in  its  juice  at 
different  stages  of  its  growth,  it  having  a  sourish,  bitter  taste  before 
tasseling,  and  a  very  sweet  and  pleasant  flavor  after  that  period.  He 
claims  to  have  grown,  in  1859,  near  Nashville,  Tennessee,  upon  a  single 
acre,  84,000  pounds  of  green  corn,  which  made  seven  tons  of  cured 
fodder,  by  planting  two  kernels  in  a  place  twelve  inches  apart  each  way. 
It  was  cut  when  the  ears  were  set  and  the  kernels  forming.  He  consid- 
ers oats,  fed  as  the  head  appears,  the  best  soiling  material  with  which 
he  has  experimented. 

Mr.  J.  M.  Case,  of  Cold  Spring,  Wisconsin,  thinks  evergreen  corn, 
planted  in  drills,  "one  of  the  best  crops  for  soiling." 

Mr.  C.  W.  Wilder,  of  Evansville,  Wisconsin,  says  that  fifty  farmers  con- 
tribute milk  to  his  factory,  that  most  of  them  feed  greeu  corn,  and  those 
who  do  feed  it  bring  more  milk  than  those  who  do  not.  Evergreen  sweet 
corn,  planted  three  feet  apart  each  way,  with  five  to  seven  stalks  to  the 
hill,  is  preferred. 

Mr.B.  A.  Griffin,  of  Dubuque,  Iowa,  deems  green  corn-fodder  the  cheap- 
est and  best  material  for  cattle  food,  after  the  25th  of  June.  He  also 
regards  it  as  the  best  fodder  for  winter  use,  cut  before  frost  and  put  up  in 
small  stacks  in  the  field. 

Mr.  William  Richards,  of  Momence,  Illinois,  who  milks  about  one  hun- 
dred cows,  drills  about  twenty-five  acres  of  corn  for  soiling,  feeding  green 
as  muck  of  it  as  the  character  of  the  season  may  render  necessary.  He 
finds  that  it  increases  the  flow  of  milk  about  one- tenth.  He  feeds  by 
scattering  on  the  grass  in  pasture,  not  commencing  before  the  tasseling 
of  the  corn,  and  sometimes  not  till  autumn.  In  1870  he  found  it  desira- 
ble to  feed  earlier.    He  prefers  to  sow  in  drills,  a  practice  which.saves 
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two-thirds  of  the  seed  and  admits  of  cultivation.  In  this  way,  lie  believes 
he  obtains  more  nutriment  from  each  acre  than  iu  any  two  acres  of  his 
best  timothy*. 

ACTION  OF  THE  A3IERICAN  DAIRYMEN'S  ASSOCIATION. 

Mr.  Harris  Lewis,  of  Herkimer,  atfew  York,  in  an  address  before  the  last 
meeting  of  the  American  Dairymen's  Association,  opposed  the  practice 
of  feeding  corn-fodder,  preferring  for  soiling,  first,  lucern,  if  a  piece  ot 
land  suitable  to  its  growth  can  be  obtained;  second,  orchard  grass;  and 
third,  common  meadow  grass.  lie  expressed  an  opinion  that  corn  costs 
more,  in  most  cases,  than  its  actual  value. 

Dr.  Wright,  of  Oneida,  said  his  experience  had  been  just  the  reverse 
of  Mr.  Lewis's.  With  the  ground  well  prepared  and  the  corn  properly 
sown — broadcast  or  in  drills — and  cut  when  succulent,  he  had  found 
that  all  the  cattle  would  relish  it,  and  that  it  will  keep  them  up  to  their 
full  flow  of  milk.  Ho  had  found  small  clover  good  for  soiling,  in  con- 
nection with  pasturage.  The  only  objection  that  ho  fouiVl.  to  com  was 
that  its  use  imparted  an  undesirable  ilavor  to  the  milk. 

The  President,  non.  Horatio  Seymour,  continued  the  discussion, 
favoring  the  use  of  corn-fodder,  and  presenting  views  similar  to  those 
in  his  communication  to  this  Department. 

Mr,  Harrington,  of  Canada,  and  Mr.  Nicholas,  of  New  Jersey,  spoke 
in  favor  of  the  economy  and  profit  of  feeding  sowed  corn  to  dairy  cows. 

Mr.  L.  Schermerhorn,  of  Oneida,  had  found  soiling  with  corn  profit- 
able. He  had  fed  the  corn  to  the  cows  in  a  small  lot,  and  this  so  enriched 
the  soil  of  that  lot  that  he  plowed  it  and  sowed  it  to  corn  the  next  year 
without  more  manure,  and  raised  a  large  crop.  He  knew  of  nothing 
with  which  we  could  succeed  better  than  with  sowed  corn. 

Mr.  Chapman,  of  Madison,  said  that  thirty  years  ago  ho  sowed  his 
first  crop  of  com  for  soiling.  He  was  much  pleased  with  it,  and  had 
continued  its  cultivation  until  the  present  time.  He  had  raised  four  or 
five  consecutive  crops  on  the  same  piece  of  ground  without  manuring. 
If  it  is  not  allowed  to  ear,  it  does  not  exhaust  the  soil  much,  and  corn 
sowed  for  soiling  should  never  be  allowed  to  ear.  He  had  made  practi- 
cal and  definite  experiments  in  feeding  this  crop,  and  had  found  that 
when  lie  quit  feeding  it  his  cows  not  only  shrunk  in  their  mess,  but 
that  a  given  quantity  of  the  milk  made  less  cheese. 

Mr.  Dick,  of  Erie,  had  found  that  he  could  produce  more  milk  from 
his  cows  from  sowed  oats  than  from  corn ;  but  the  milk  produced  by 
feeding  corn  was  richer,  and  yielded  more  cheese,  than  a  like  quantity 
of  milk  produced  by  feeding  oats  or  clover. 

Mr.  Pratt,  of  Clinton,  had  practiced  sowing  corn  for  soiling,  and  was 
satisfied  it  was  profitable.  He  had  never  sowed  his  corn  on  the  same 
ground  two  years  in  succession.  He  manured  the  ground  specially  for 
the  crop.  When  it  was  taken  off,  it  left  the  ground  clear  of  weeds,"  and  . 
he  was  in  the  habit  of  sowing  on  it  the  next  year  wheat  or  barley,  and 
seeding  it  down.  He  knew  of  two  dairymen  in  his  vicinity,  having  the 
same  number  of  cows,  whose  bills  of  delivery  on  August  1,  showed  a 
difference  of  3,500  pounds.  One  of  them  fed  his  cows  on  sowed  corn 
after  that  period,  and  the  other  did  not.  The  former,  whose  bill  w?as  the 
smaller,  on  August  1,  gained  the  3,500  pounds,  and  500  more  before  Sep- 
tember 19.    He  considers  tlto  experiment  a  practical  and  definite  one. 

On  motion  of  Mr.  L.  B.  Arnold,  of  Tompkins,  the  following  resolution 
was  adopted  almost  unanimously : 

Itesohcdj  That  this  convention  is  of  tho  opinion  that  corn  is  a  valuable  product  for 
the  dairy  farm,  and  that  we  commend  it  as  a  forage  crop. 
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On  motion  of  Hon.  George  Geddes,  of  Onondaga,  a  committee  was 
appointed,  consisting  of  Messrs.  L.  B.  Arnold,  of  Tompkins ;  Harris 
Liewis,  of  Herkimer ;  T.  D.  Curtis,  of  Oneida;  L.  L.  Wight,  of  Oneida ; 
and  X.  A.  Willard,  of  Herkimer,  to  consider  the  following  propositions : 

Fir*L — Tho  advisability  of  cultivating  corn  as  a  soiling  crop. 

Second. — Tho  best  manner  of  cultivation. 

Third. — At  what  time  in  it«  growth  it  ahoulcl  lm  fed. 

RESULTS  OF  CHEMICAL  ANALYSIS. 

If  the  analyses  of  chemists,  in  the  form  in  which  they  are  reported, 
are  of  any  utility  in  determining  the  feeding  value  of  plants  used  as 
forage,  the  following,  taken  from  tabular  statements  collected  by  Einil 
Wolff,  doctor  of  analytical  and  agricultural  chemistry  at  the  agricultural 
academy  of  nohenheim,  may  be  of  use  in  a  comparison  of  corn  with 
other  soiling  plants : 


KDiDS  OF  GREEN  FODDKB. 


Groas,  before  blooming 

Grass,  end  of  blooming 

H«d  clover,  before  blooming 

Red  clover,  lull  blooming 

White  clover,  fall  blooming 

Swedish  clovef,  beginning  of  blooming. 

Swedish  clover,  lid  I  blooming 

Loeern,  tender 

Luccrn,  in  tlower • 

Honeyatickie,  in  flower 

Clover,  Incarnate,  in  flower 

Clover,  bona,  in  flower 

Surndella,  in  How  ers 

Peas,  in  flower 

Vetches,  in  flower 

Oats,  }u  flower . . 

,  ICye,  green  fodder ' 

Mhitx',  early  eut 

Millet,  Hujrur 

White  cubbacn 

Cabbage  ateuit* 

lleet  leave* 

Carrot  leaven 

Elm  and  poplar  leave:* 

Artichoke  stems 


Percentage  of— 


■*->     i 


75.0 
09.0 
83.0 
7e».  0 
80.5 
85.0 
82.0 
81.0 
74.0 
80.0 
HI.  ft 
80.0 
80.0 
81.5 
82.0 
81.0 
7:2.9 
82.2 
74.0 
80.0 
82. 0 
1*0.5 
82.2 
70.0 
80.0 


1COOTS,  l.TC 


Potatoes 

Artichokes 

Beeta 

Ueet«.  Hti^ar 

KohlKabi 

Carrot* , 

Late  ( stubble)  turnips 

Tormpn  ..    .  

PiutuiipH 

PumpkinH 


75. 0 
80.0 
88.0 
HI.  5 
87.0 
K1.0 
91.5 
92.0 
88.3 
94.5 


i 


Organic  matter. 

8 
•3 

Xutriment  contain- 
ing nitrogen. 

22.0 

2.1 

3.0 

21).  0 

2.0 

2.5 

15.5 

1.5 

3.3 

SO.  3 

1.7 

3.7 

17.5 

2.0 

4.5 

13.5 

1.5 

3.3 

10.2 

1.8 

3.3 

17.3 

1.7 

4.5 

24.0 

2.0 

4.5 

ias 

1.5 

3.2 

16.9 

1.0 

2.7 

18.5 

1.5 

3.5 

18.7 

1.3 

3.6 

17.0 

1.5 

3.2 

10.2 

1.8 

3.1 

17.0 

1.4 

2.3 

25.5 

1.0 

3.3 

Its.  7 

1.1 

1.1 

25.1 

0.9 

2.5 

9.8 

1.2 

1.5 

lti.  1 

1.9 

1.1 

6.7 

1.8 

1.9 

14.2 

3.0 

3.2 

28.  0 

2.0 

0.0 

17.3 

2.7 

3.3 

24.1 

0.9 

2.0 

18.9 

1.1 

2.0 

11.1 

0.9 

1.1 

0.8 

1.0 

12. 0 

1.0 

l.fi 

14.0 

1.0 

1.5 

7.7 

0.8 

0.  H 

7.2 

0.8 

1.1 

11.0 

0.7 

1.0 

4.5 

1.0 

1.3 

a  • 
§  o 

P  a 

S  3 

■c'3 


12.9 

15.0 

7.7 

8.0 

7.8 
5.7 
0.3 
7.8 
7.0 
8.8 
0.7 
9.0 
7.0 

a  2 

7.0 

8.8 

14.9 

10.9 

15.3 

C.3 
io  o 

4.C 

ao 

15.  5 
10.0 


21.0 

15.  C 
9.1 

15.4 
9.3 

10.8 
5. 9 
5.1 
8.4 
2.8 


t 


7.0 
17.5 
4.5 
8.0 
5.0 
4.5 
0.6 
5.0 
12.5 
0.5 
7. 5 
0.0 

ai 

5.  0 
5.5 
0.5 
7.3 
4.7 
7.3 
2.0 
2.8 
1.3 
3.0 
0.  5 
3.4 


a 
S 


o 
H 


15. 9 
17.5 
11.0 
12.3 
12.3 
9.0 
9.0 
12.3 
11.5 
12.0 
9.4 
13. 5 
10.  0 
11.4 
10.7 
11.1 

ia2 

12.0 
17.5 

7.8 
13.  3 

0.5 
11.2 
21.  5 
13.  9 


1.1   , 
1.3; 
0.9 
1.3  ' 

1.1  I 
1.7  , 
1.0 
1.0 
1.0  < 
1.0  ' 


2:1.0 

17.0 
10.2 

it;.  1 

10.  2 

12.3 

0.7 

0.  2 

10.0 

4.1 


0.3 
0.5 
0.1 
0.1 
0.1 
0. 2 
0.1 
0.  I 
0.  2 
0.1 


0.8  ' 


0.15 
0. 14 
0.  09 
0.  OS 
0.  09 
0.08 
0.  08 
0,08 
0.07 
0.08 


5 
h3 


0.30 
0.30 
0.44 
0.53 
0.52 
0.40 
0.48 
0.49 
0.70 
0.45 
0.56 
0.45 
0.40 
0. 45 
0. 51 
0.12 
0.10 
0.07 
0.07 
0.24 
0.30 
0.20 
0.32 
0.45 
0.45 


0.03 

0.04 

J  0.03 

1  0.  03 

;  0.07 

1  0.0* 

,  0.00 

0.00 

0. 00 

1  0.08 


"The  total  amount  of  nutrition r  of  "early  cut,?  corn  is  thus  made  to 
exceed  that  in  Swedish  clover,  saradella,  peas,  vetches,  and  oats  and 
lucern  in  tlower,  and  leaves  of  the  cabbage,  beet,  and  carrot.  "The 
amount  of  nutriment  containing  nitrogen"  is  less  than  that  in  the  other 
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plants  named  in  the  list,  while  the  fat-forming  nutriment  in  green  coin- 
fodder  is  greater  than  that  in  clover,  luceru,  saradella,  peas,  oats,  vetches, 
cabbage,  beet,  or  carrot,  and  is  exceeded  only  by  the  best  grasses,  rye, 
millet,  cabbage  stems,  and  elm  and  poplar  leaves. 

It  would  seem,  too,  that  in  comparison  with  the  English  turnip,  a  root 
regarded  as  the  sheet-anchor  of  British  husbandry,  the  percentage  of 
flesh-forming  nutriment  is  the  same,  and  of  fat-forming  material  nearly 
double,  in  the  maize,  while  the  amount  of  water  is  less  than  half  as  much. 
The  reader  can  pursue  the  comparison  with  other  plants  or  roots  named, 
making  his  own  deductions,  remembering  that  flesh  cannot  be  placed 
upon  animals  at  will,  in  exact  proportion  to  weight  of  nutriment  fed,  as 
determined  by  chemical  analysis,  but  that  a  thousand  circumstances  in 
the  condition  of  the  material  fed,  the  manner  of  feeding,  and  the  vital 
forces  of  the  animals  themselves,  must  modify,  in  some  degree,  every 
experiment  made. 

Mr.  J.  H.  Salisbury,  of  New  York,  who  has  made  analyses  of  maize  in 
every  stage  of  its  growth,  gives  the  following  as  his  average  of  analyses 
made  just  before  the  formation  of  the  ear,  (calculated  without  water): 

Sugar  and  extract 35.00 

Matter  obtained  from  fiber  by  a  weak  solution  of  potash 12.00 

Dextrine  or  gum 6.04 

Albumen  and  casein „ 7.96 

Woody  fiber 39.00 

Total 100.00 


Mr.  Salisbury  arrives  at  the  following  conclusion  as  to  the  feeding 
valuojof  this  fodder:  "The  plant,  during  the  tasseling,  owing  to  the 
very  ^rge  percentage  of  sugar  and  extract,  with  the  respectable  quan- 
tity of  albuminous  matter  and  dextrine  which  the  stalk,  leaves,  and 
sheaths  contain,  must  afford  a  very  palatable  as  well  as  nutritions  fodder." 

CONCLUSIONS. 

The  following  conclusions  may  be  derived  from  the  facts  presented : 

1.  Green  corn-fodder  is  neither  worthless  nor  the  poorest  of  all  soiling 
material. 

2.  It  is  best  when  planted  in  drills  or  hills,  not  so  thickly  as  to  prevent 
normal  growth  and  development,  cultivated  to  destroy  weeds  and  grasses, 
and  cut  between  tasseling  and  earing,  when  the  elements  elaborated  for 
production  of  the  ear  are  stored  in  readiness  for  immediate  use. 

3.  It  is  probable,  both  from  the  rationale  of  the  case  and  from  facts 
presented  above,  that  in  the  more  northern  latitudes  a  mistake  has  often 
been  made  in  sowing  thickly  southern  corn  which  cannot  mature,  the 
fodder  from  which  fed  in  August  must  be  very  nearly  worthless.  On 
the  contrary,  the  fodder  from  northern  corn,  especially  sweet  corn, 
drilled  widely  and  cultivated,  and  fed  just  before  earing,  is  found  to  be 
very  valuable. 

4.  its  value,  compared  with  luceita,  millet,  the  best  grasses,  and  other 
plants  containing  a  larger  percentage  of  nutriment,  taking  into  consid- 
eration the  quantity  produced  and  the  cost  of  its  production,  has  not 
been  determined*  fully,  and  should  be  decided  by  a  series  of  thorough 
and  exhaustive  experiments. 

It  is  evident,  from  all  that  is  conflicting  in  the  opinion  of  diifereut 
feeders,  that  the  differences  are  mainly  due  to  the  degree  of  maturity  or 
soundness  of  the  corn.  That  from  thick  sowing,  immature,  colorless, 
and  watery,  is  unlit  to  place  before  the  cows  of  any  well-regulated 
dairy.    It  is  probable  that  half  that  is  fed  is  either  improperly  cultivated 
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or  in  a  stage  of  growth  not  productive  of  the  highest  results.  If  this 
should  be  the  case,  how  stupid  to  condemn  the  maize  for  the  ignorance 
of  the  cultivator.  If  it  is  found  to  contain  too  little  nutriment  for  its 
bulk,  or  too  small  amount  of  the  flesh-forming  element,  the  suggestion 
found  in  the  practice  of  some,  of  giving  a  small  amount  of  more  highly 
concentrated  nutriment  in  connection  with  corn-fodder,  is  eminently 
wise.  Thfc*  is  a  deficiency  easily  remedied.  While  corn  is  our  national 
crop,  less  fastidious  in  the  circumstances  of  its  growth  than  almost  any 
other,  and  capable  of  yielding  so  largely  under  the  proverbial  neglect 
which  characterizes  our  culture,  let  not  this  fodder  be  discarded  until 
something  of  greater  practical  value  is  found,  the  superiority  of  which 
has  been  actually  demonstrated  under  local  circumstances  of  soil,  climate, 
and  cultivation. 


THE  PASTORAL  LANDS  OF  AMERICA. 

• 

The  interior  of  every  continent  comprises  vast  areas  of  dry  and  com- 
paratively arid  regions,  where  the  rain-  and  snow  fall  is  very  small,  and, 
as  a  consequence,  where  flocks  and  herds  can  graze  both  summer  and 
winter.  The  great  steppes  of  Asia  furnish  us  the  most  notable  instance 
of  this  kind,  Since  the  times  when  "Abel  was -a  keeper  of  sheep,"  and 
Abraham,  Lot,  and  Laban  had  flocks  and  herds,  the  great  elevated 
table-lands  and  plateaus  of  Asia  have  furnished  pasturage  for  countless 
numbers  of  cattle  and  sheep.  The  Eeport  of  the  Paris  Exposition  of 
1866  estimates  the  production  of  wool  in  Asia  at  470,000,000  pounds 
annually,  which  is  produced  exclusively  by  winter  grazing,  and  without 
the  stimulus  of  civilization,  which  its  manufacturing  and  consumption 
demand.  The  grazing  regions  of  Australia,  South  Africa,  and  South 
America  have  developed  a  wool  production  of  astonishing  magnitude 
within  the  past  twenty  years.  In  North  America  the  region  answering 
to  the  several  countries  named  is  that  vast  interior  comprising  both 
slopes  of  the  Rocky  Mountains,  and  embracing  more  than  one-half  of 
the  total  area  of  the  United  States.  This  immense  pasture  land  extends 
from  the  Mexican  boundary  on  the  south  to  the  British  Possessions  on 
the  north,  and  from  the  twenty-first  parallel  of  latitude  west  from  Wash- 
ington to  the  Pacific  Ocean,  and  embraces  an  area  of  1,000,000,000 
acres.  This  country  was  the  favorite  herding  ground  of  the  buffalo  in 
the  prehistoric  ages.  Their  bones  lie  bleaching  in  all  directions,  and 
their  paths,  deeply  worn,  cover  the  whole  plains  like  a  u6t-work,  while 
their  "  wallows,"  deep  pits  in  the  ground,  are  still  to  be  seen.  Elk,  ante- 
lope, and  deer  still  feed  here,  and  the  mountain  sheep  are  yet  to  be  seen 
on  the  mountain  sides  and  in  the  more  secluded  valleys  of  the  Sierra 
Madre  range — proving  conclusively  that  this  region  has  afforded  winter 
pasturage  from  time  immemorial. 

This  country  is  bisected  into  nearly  equal  portions  by  the  lofty  and 
snowy  range  of  the  Sierra  Madro,  or  Mother  Mountains,  of  the  old 
Spanish  explorers.  This  mountain  range,  in  its  windings,  measures 
fully  fifteen  hundred  miles  in  length,  and  from  its  snow-covered  tops  a 
thousand  streams  take  their  rise  and  plentifully  water  its  mountain 
slopes.  It  is  hero  that  the  Kio  Grande,  the  Eed,  the  Arkansas,  the 
Plattes,  the  Yellowstone,  and  the  Missouri  on  the  east,  and  the  Colum- 
bia, the  Sacramento,  the  Humboldt,  the  Green,  and  the  Colorado  on  the 
west,  with  their  many  tributaries,  take  their  sources  in  the  everlasting 
snows. 
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The  soil  of  the  country  is  produced  by  the  disintegration  of  the  lime- 
stone, sandstone,  and  granite  ridges  of  this  mountain  range,  aud  it  is, 
therefore,  dry,  gravelly,  and  porous,  except  on  the  borders  of  the 
streams.  Along  the  streams  the  soil  is  a  dark  mold,  formed  froni  the 
decomposition  of  the  vegetation  growing  on  the  mountains.  The  grasses 
of  the  wide  plains  and  valleys  and  the  lower  mountain  sides  are  the 
bunch,  buffalo,  grama,  mesquite,  and  in  some  valleys  the  blue-joint,  red- 
top,  and  wild  rye-grass.  The  grasses  grow  and  flourish  up  to  the  tim- 
ber and  snow  line — to  an  altitude  of  10,000  feet.  In  addition  to  the 
grasses,  there  is  a  great  variety  of  sweet,  tender,  and  aromatic  herbage, 
upon  which  sheep  aud  goats  delight  to  browse.  Of  the  artemesia  there 
are  twelve  to  fifteen  varieties,  of  which  the  wild  sage  furnishes  five  or 
six.  There  are  four  or  five  varieties  of  the  sheep-sorrel ;  and  of  the  wild 
pea-vine  there  is  an  extensive  family.  There  are  also  many  kinds  of  the 
wild  dock  and  the  balm. 

The  climate  of  this  region  is  much  like  that  of  Asia.  The  rain-fall  is 
light,  being  about  eight  inches  annually  in  the  country  west  of  the  Mis- 
souti  Eiver  and  east  of  the  Sierra  Nevada  Mountains ;  while  the  snow 
fall,  at  the  altitude  of  7,500  feet,  is  only  two  feet.  The  fall  of  snow  at 
any  one  time  is  small,  and  never  lies  on  the  ground  to  afford  sleighing 
or  to  cover  the  grasses.  The  rainy  season  is  in  May  and  June,  and 
after  these  months  the  only  rain  that  falls  is  from  electrical  showers. 
While  the  rain  is  falling  in  May  and  June,  vegetation  grows  luxuriantly; 
but,  when  the  rains  cease,  the  grasses  gradually  dry  on  the  ground,  so 
that  by  the  time  the  frosts  come,  in  September,  they  have  become  per- 
fectly cured  uncut  hay. 

The  post  surgeon  at  Fort  Kearney,  in  response  to  circular  No.  4  of  the 
surgeon  general's  office,  Nebraska,  says  of  the  country  surrounding  that 
post :  "  The  average  temperature  for  the  year  18G8  was  52°  F.     Snow 
does  not  remain  any  length  of  time."    The  report  from  North  Platte 
station,  Union  Pacific  Railroad,  states  that  "  the  climate  is  healthful, 
and  the  extremes  of  temperature,  on  account  of  the  dry  and  rarefied 
atmosphere,  are  well  borne.     The  rain  and  snow  fall  are  small."    From 
Fort  Sedgwick,  Dr.  Monroe,  United  States  Army,  reports:    "The  mean 
temperature  for  1809  was  50°  F.,  rain-fall  8.9  inches,  snow-fall  10.82  inches. 
The  atmosphere  is  usually  dry.    The  prevailing  winds  are  from  the 
west."    From  Fort  D.  A.  Jlussell,  near  Cheyenne,  at  the  base  of  the 
Rocky  Mountains,  at  an  altitude  of  0,100  feet,  Dr.  C.  If.  Alden,  United 
States  Army,  reports :  "  The  mean  temperature  for  the  past  two  years, 
1868  and  1809,  has  been  40.5;>°  F. ;  average  annual  rain-fall  for  the  past  two 
years,  0.25  inches."    From  Fort  Laramie,  Wyoming  Territory,  Dr.  Schell, 
United  States  Army,  writes :  "  The  mean  annual  temperature  is  50.0°. 
The  climate  is  healthy,  autumn  and  winter  mild,  summer  dry  and  sultry, 
spring  usually  rainy."    Dr.  W.  B.  Waters  reports  from  Fort  Bridger, 
in  the  extreme  western  portion  of  Wyoming :    "  The  climate  is  temperate 
and  salubrious  the  greater  part  of  the  year;,  the  weather  during  the 
fall  months  is  mild  and  delightful,  excepting  a  few  storms  of  short  dura- 
tion.   During  the  months  of  May  and  June  there  is  a  greater  rain  fall 
than  in  all  the  other  months.    The  rain-fall  for  the  last  year  amounted 
to  7.97  inches."    Dr.  F.  L.  To\vnr  of  Fort  Shaw,  Montana  Territory,  in 
latitude  47°  30'  north,  writes:    u  The  climate  of  the  Territory  is  exceed- 
ingly dry  all  the  year  round.    The  aggregate  tall  of  rain  and  snow  (melted) 
for  the  year  1808  was  10.14  inches.    Snow  rarely  lies  on  the  ground  long 
after  a  storm.    The  mean  temperature  for  1809  was  47.35°  F."    Without 
multiplying  testimony,  the  foregoing  scientific  authorities  from  the  Army 
will  prove  conclusively  that  the  climate  is  uniformly  dry,  that  the  rain 
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and  snow  fall  are  small,  as  in  the  interior  of  the  other  continents  where 
there  has  heen  winter  grazing  throngh  the  whole  historic  period. 

HISTORY  OF  GRAZING  ON  THE  PLAINS. 

From  1833-'34,  when  the  first  military  posts  were  established  west  of  the 
Missouri  River,  to  the  present  time,  thirty-six  years,  the  animals  used  in 
freighting  supplies  to  these  posts  have  been  wintered  on  these  great 
plains  and  in  the  mountain  valleys,  with  no  food  but  the  cured  and  un- 
cut grasses,  and  no  shelter  but  that  afforded  by  the  bluffs  and  hill-sides. 
In  1849  the  great  California  emigration  commenced,  and  continued  for 
years.  Thousands  of  oxen,  horses,  and  mules,  used  in  this  emigration, 
were  wintered  in  the  valleys  of  the  Kocky  Mountain  regions  -without 
hay  or  grain.  The  Mormons  had  previously  moved  to  Utah  in  large 
numbers,  and  had  wintered  their  stock  through  several  seasons  on  the 
cured  uncut  grass  alone,  and  with  no  artificial  shelter.  In  1857 
General  Johnston  moved  an  army  of  several  thousand  men,  with  the 
usual  number  of  citizen  employes  and  followers,  to  Utah,  and  all  the 
animals  used  in  carrying  supplies  for  this  army  were  wintered  in  the  val- 
leys by  grazing  alone. 

In  1859  the  Pike's  Peak  emigration  took  place,  and  here  also  was 
winter  grazing  put  to  the  test,  and  found  successful.  From  that  time 
until  the  building  of  the  Union  Pacific  Railroad,  the  freighting  to  New 
Mexico,  Colorado,  Utah,  Montana,  and  Idaho  employed  thousands 
of  animals,  which  were  wintered  upon  the  uncut  grasses.  That  winter 
grazing  is  certain,  safe,  and  profitable,  in  all  this  vast  Rocky  Mountain 
region ;  that  here  are  perennial  pastures,  "  boundless,  endless,  gateless," 
where  cheap  beef  and  mutton  may  be  raised  to  feed  the  millions  of  labor- 
ers who  are  to  develop  tbe  wealth  of  this  continent^  and  where  all  grades 
of  wool  may  be  produced  to  supply  the  great  manutacturing  industries  of 
the  nation,  is  proved  by  the  experience  of  freighters,  stock-men,  and 
flock-masters,  who  have  had  an  experience  of  a  quarter  of  a  century  in 
that  country.  Mr.  J.  W.  Uiff,  of  Cheyenne,  Wyoming  Territory,  one  of 
the  most  extensive  stock-men  of  the  plains,  who  is  wintering  8,000  head 
of  cattle  without  hay  or  shelter  the  present  season,  Avrites: 

I  have  been  engaged  in  tho  stock  business  in  Colorado  and  Wyoming  for  the  past 
eight  years,  and  consul  er  tho  summer-cured  grasses  superior  to  hay.  My  cattle  have  not 
only  kept  in  good  order  on  this  grass  through  all  tho  eight  winters,  but  many  of  them, 
thin  in  tho  faU,  have  become  lino  beef  by  spring.  I)uring  this  time,  I  havo  owned 
20,000  head  of  cattle.  Tho  percentage  of  loss  is  much  loss  than  in  tho  States,  where 
cattlo  are  stabled  and  fed  on  corn  and  hay.  My  experience  in  sheep  has  not  been  so 
extensive  as  in  cattle.  I  think,  however,  that  tho  short  sweet  grass  ami  dry  climate 
here  are  especially  adapted  to  sheep-raising.  I  am  confident,  from  experience,  that 
this  trans-Missouri  country  can  defy  aU  competition  in  tho  production  of  wool,  mutton, 
beef,  and  horses. 

Mr.  Alexander  Majors,  of  the  freighting  firm  of  Russell,  Majors  & 
Waddell,  writes : 

I  have  been  grazing  cattle  on  tho  plains  and  in  tho  valleys  and  mountains  for  twenty 
years,  and  during  that  time  havo  never  had  less  than  500  head  of  work  cattle,  and  for 
two  winters,  those  of  1857  and  1858, 1  wintered  15,000  head  of  heavy  work-oxen  on  tho 

Elains  each  winter.  My  experience  extends  from  El  Paso,  on  tho  Kio  Grande,  to  ono 
undred  miles  north  ot  Fort  Benton,  in  Montana.  Our  stock  is  worked  during  tho 
summer,  and  comes  to  the  winter  herding-grotind  thin.  There  it  grazes  without  shel- 
ter, hay  and  grain  being  unknown.  By  spring  the  cattlo  are  in  good  working  order, 
and  many  of  them  fat  enough  for  bee£  During  these  twenty  years  the  firm  with  which 
I  have  been  connected  has  wintered  many  cattlo  on  hay  aud  corn  in  Missouri  and 
Arkansas,  and  I  am  sure  tho  percentage  of  loss  «f  thoso  wintered  in  this  country  is 
less  than  it  was  in  those  States  with  food  and  shelter.  Tho  country  west  of  tho  Mis- 
souri River  is  one  vast  pasture,  affording  uneqnaled  summer  and  winter  grazing,  where 
sheep,  horses,  and  cattle  can  be  raised  with  only  tho  cost  of  herding. 
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Mr.  Edward  Creighton,  of  Omaha,  Nebraska,  writes : 

For  eleven  winters  I  have  grazed  more  or  less  stock,  including  horses,  cattle,  and 
sheep,  in  Colorado,  Wyoming,  Utah,  and  Montana.  Large  work-cattle  winter  in  the 
valleys  and  on  the  plains  exceedingly  well.  Wo  have  no  shelter  but  the  bluffs  and 
hills,  and  no  feed  but  the  wild  grasses  of  the  country.  The  last  four  winters  I  have 
been  raising  stock,  and  havo  wintered  about  8,000  head.  They  havo  done  remarkably 
well.  We  have  had  3,000  sheep  the  nast  winter,  and  they  are  in  the  best  order.  I 
have  been  interested  in  stock-raising  in  the  States  for  a  number  of  years,  where  we 
had  tame  grass  hay  and  feuced  fields,  and  good  shelter  for  the  stock,  and  good  Ameri- 
can and  blooded  cattle,  and  an  experienced  stock-raiser  to  attend  them,  and  after  a  full 
trial  I  have  found  that,  with  the  disadvantage  of  tho  vastly  inferior  Texas  cattle,  and 
no  hay,  no  grain,  no  shelter,  nothiug  but  the  wild  grass,  there  is  three  times  the  profit 
in  grazing  on  the  plains. 

Mr.  J.  A.  Moore,  of  Cheyenne,  formerly  a  sheep-raiser  in  Ohio,  writes: 

I  have  been  familiar  with  grazing  on  the  plains  for  eleven  years ;  have  had  experience 
with  horses,  cattle,  and  sheep,  and  have  found  no  difficulty  in  wintering  stock  without 
shelter,  except  what  is  afforded  by  the  canons  and  the  bluffs.  My  loss  in  winter  has 
been  less  than  during  my  experience  in  stock-raising  in  Ohio.  I  have  now  8,000  sheep 
which  have  wintered  well  on  tho  native  grasses.  Since  bringing  them  to  this  cool  and 
elevated  country,  they  havo  increased  in  the  quantity  as  well  as  in  the  quality  of 
wool.  I  know  of  no  disease  which  prevails  among  sheep  in  this  country.  Out  of  these 
8,000  sheep  I  have  lost  only  two  by  wolves.  This  region  is  peculiarly  the  home  of 
the  sheep.  I  can  raise  wool  hero  for  less  than  one-half  its  cost  in  Ohio  or  other  East- 
ern States. 

General  L.  P.  Bradley,  United  States  Army,  who  has  been  on  duty  at 
various  posts  in  that  country,  says : 

The  value  of  this  country  for  grazing  may  bo  estimated  from  the  fact  that  good,  fine 
grasses  grow  evenly  all  over  the  country  ;  that  tho  air  is  so  line  that  the  grasses  cure 
on  the  ground  without  losing  any  of  their  nutriment ;  and  that  the  climate  is  so  mild 
and  genial  that  stock  can  range  and  feed  all  the  winter,  and  keep  in  excellent  condi- 
tion without  artificial  shelter  or  fodder.  Tho  fact  of  grasses  curing  on  the  ground  is  a 
well-known  peculiarity  of  all  the  high  country  on  the  eastern  slope  of  the  mountains, 
and  in  this  consists  the  great  value  of  this  immense  range  for  grazing  purposes.  I  be- 
lie vo  that  all  the  flocks  and  herds  in  the  world  could  find  ample  pasturage  on  these 
unoccupied  plains  and  tho  mountain  slopes  beyond ;  and  the  time  is  not  far  distant 
when  the  largest  flocks  and  herds  in  the  world  will  be  found  here,  where  the  grass 
grows  and  ripens  untouched  from  year  to  year. 

The  following  te  from  the  message  of  Governor  Campbell,  of  Wy- 
oming: 

In  the  chosen  homo  of  the  buffalo  and  other  graminivorous  animals  which  have  for 
unnumbered  years  roamed  over  our  plains,  and  subsisted  on  the  succulent  and  nutri- 
tious grasses,  it  would  seem  superfluous  to  say  anything  in  relation  to  our  advantages 
as  a  stock-growing  country.  In  a  climato  so  mild,  that  horses,  cattle,  sheep,  and  goats 
can  live  in  the  open  air  through  all  the  winter  months,  and  fatten  on  the  dry  and  ap- 
parently withered  grasses  of  tho  soil,  there  would  appear  to  be  scarcely  a  limit  to  tho 
number  that  could  bo  raised. 

This  testimony  is  conclusive  upon  the  point  of  the  practicability  and 
reliability  of  the  winter  grazing  of  a  country  greater  in  extent  than  all 
the  States  east  of  the  Mississippi  River. 

The  year  1870  is  the  first  in  which  the  people  of  this  region  have 
been  able  to  ship  beef  cattle  to  eastern  markets.  The  Union  Pa- 
cific Eailroad  the  past  season  has  been  shipping  cattle  from  the  Rocky 
Mountains  to  the  Chicago  market,  a  distance  of  over  a  thousand  miles, 
for  $6  to  $8  per  head.  From  carefully  prepared  estimates,  the  following 
numbers  of  cattle  have  been  taken  into  the  Territories  the  past  season: 
To  Colorado,  36,000;  to  Montana,  20,000,-  to  Idaho,  9,000:  to  Nevada, 
12,000 ;  to  Utah,  10,000 ;  to  Wyoming,  11,000.  These  cattle  are  mostly 
from  Northwestern  Texas,  and  are  stock  cattle  to  be  used  in  breeding  by 
crossing  with  Short-horn  and  Devon  stock.  Grass-fed  beef  raised  here, 
and  very  fat,  is  sold  for  $3  per  hundred,  live  weight,  and  such  rates  are 
proving  to  be  very  profitable  to  the  raiser. 
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To  show  how  cattle  are  managed,  one  or  two  cattle  and  sheep  ranches 
and  ranges  may  be  described.    The  herds  of  Messrs.  Edward  Creighton, 
Charles  Hutton,  and  Thomas  Alsop  are  grazed  on  Bjg  Laramie,  a  tribu- 
tary of  the  North  Platte.    The  Laramie  Valley  lies  between  the  Black 
Hills  and  the  Medicine  Bow  range,  and  is  about  one  hundred  miles  long 
by  thirty  miles  wide.     About  midway  in  this  valley  and  six  miles  from 
the  railroad  station  at  Laramie,  these  gentlemen  have  located  their  stock 
ranches,  where  they  have  extensive  houses,  stables,  and  corrals.    Leav- 
ing the  station,  we  follow  up  the  windings  of  the  Laramie  on  a  smooth 
road,  which  is  like  rolling  the  wheels  over  a  floor.    The  stream  is  clear 
as  crystal,  and  pure  as  the  snows  from  which  its  waters  come.    We  first 
meet  a  herd  of  4,000  half  and  three-quarters  bloods,  that  is,  none  moro 
than  half  Texan  and  many  only  a  quarter,  known  among  cattle-dealers 
as  Short-horn  Texas  cattle.    There  are  1,000  calves  in  this  herd  that  are 
one-half  to  six-eighths  Short-horn.  The  cattle  have  been  on  the  plains  one 
winter  and  two  summers.    All  the  dry  cows  are  exceedingly  fat,  and 
many  of  those  with  calves  at  their  sides  would  make  good  beef,  while  many 
of  the  two-year-olds  and  yearlings  are  fit  for  the  butcher,  so  far  as  condi- 
tion is  concerned.    The  herd  contains  4,000  cows,  3,600  beeves,  1,000 
two-year-olds,  and  500  yearlings.    The  cattle  range  over  a  country  fif- 
teen by  twenty  miles  in  extent.    The  cows  and  calves  run  together  the 
year  round.    In  fact  they  are  never  separated,  but  run  in  families  of 
four  generally — cow,  calf,  yearling,  and  two-year-old.    These  cattle  are 
to  be  found  on  river  bottoms  in  the  middle  of  the  day,  where  they  come 
about  11  o'clock  for  water.    They  return  about  4  o'clock  in  the  after- 
noon to  the  high  grounds  where  the  rich  bunch  and  grama  grasses  are 
abundant,  and  feed  till  night,  when  they  lie  down  on  the  warm  sandy 
soil  till  the  next  morning,  and  then  feed  again  till  the  heat  of  the  day. 
The  habits  of  these  cattle  when  unrestrained  by  herders  is  interesting. 
They  travel  back  and  forth  to  the  water  and  grazing  ground  in  families 
and  little  herds,  in  single  file,  like  their  predecessors  on  the  soil,  the 
buffaloes,  and  like  them  forming  deep  paths  or  tuails. 

Passing  over  the  river  from  this  herd,  we  come  to  the  beef  herd,  which 
consists  of  3,500  Texas  cattle,  in  the  best  condition  to  which  grass-fed 
cattle  can  be  brought.  These  cattle  have  been  here  one  or  two  seasons, 
and  will  weigh,  on  an  average,  1,300  pounds  live  weight.  Still  higher 
np  the  stream,  and  nearer  the  mountains,  there  is  a  stock  herd  of  year- 
lings and  two-year-olds.  Crossing  to  the  Sand  Creek,  a  small  branch 
of  the  Laramie,  we  find  a  herd  of  American  cattle  which,  including  Hut- 
ton's  and  Alsopfy  numbers  400,  mostly  cows,  and  as  fine  stock  as  can 
be  found  anywhere.  In  this  herd  are  several  fine  graded  Shorthorn  bulls 
and  two  thorough-breds  that  were  bought  in  Ohio  at  high  prices.  The 
parties  named  are  owners  of  300  blooded  bulls,  from  which  the  finest 
calves  are  being  raised  by  the  cross  between  them  and  the  graded  Texas 
cows.  These  calves  show  the  Short-horn  clearly  in  every  instance,  giving 
another  proof  of  the  general  law  that  the  stronger  and  better  blooded 
of  two  races  will  give  form  and  impress  to  the  progeny.  This  fact 
is  strongly  illustrated  in  these  herds,  the  second  and  third  crosses  hav- 
ing no  traces  of  the  Texan  blood.  On  this  ranch  are  300  brood  mares 
and  some  young  stock,  yearlings  and  two-year-old  colts,  which  have 
been  raised  here,  and  have  never  been  fed  or  sheltered.  These  colts 
are  as  large  and  fine  as  any  raised  elsewhere.  The  brood  mares  and 
colts  are  herded,  but  are  neither  stabled  nor  fed  in  winter.  The  flock 
of  sheep  numbers  more  than  13,000  head,  including  3,000  lambs.  A 
portion  of  this  flock  is  from  New  Mexico,  but  the  great  majority  is 
from  Iowa,  and  consists  of  fine  Merino  sheep,  averaging  five  pounds  of 
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wool  per  head.    Ample  shelter  has  been  provided  in  case  of  storms. 
These  flocks  consist  chiefly  of  ewes.     The  owners   expect   to  raise 
G,000  lambs  and  to  shear  05,000  pounds  of  wool  next  year.     These 
parties  have  about  fifteen  miles  of  fence,  inclosing  hay  grounds,  pastures 
lor  raising  stock,  and  for  other  purposes.    They  have  more  than  $300,000 
invested.    Behind  oheep  Mountain  and  directly  under  the  white  top  of 
Mount  Dodge,  at  the  head  of  the  Little  Laramie,  is  a  valley  twenty  miles 
long  and  ten  miles  broad,  divided  about  equally  by  the  north,  middle, 
and  south  forks  of  that  stream.    These  are  rapid-running  streams,  that 
never  freeze  in  winter.    They  have  groves  of  timber  on  their  banks  and 
bottoni  lauds,  furnishing  shade  in  summer  and  shelter  in  winter.     This 
valley^  is  a  pocket  in  the  mountains,  having  only  a  narrow  point  of  in- 
gress and  egress.    Hero  are  2,000  head  of  cattle  owned  by  Messrs.  Lam- 
bard,  Gray,  Coates,  and  Latham.    Three  men  are  able  to  herd  them, 
from  the  nature  of  the  valley,  and  it  is  certainly  a  cattle  paradise.    Of 
this  herd,  there  are  1,200  cows,  700  two-year-olds,  300  yearlings,  and  700 
calves.    This  herd  is  Short-horn  Texan,  and  is  a  good  lot  of  stock  cattle. 
Near  Cheyenne,  Wyoming,  Mr.  J.  W.  Iliff  has  largo  herds.     His  cat- 
tle range  down  Crow  Creek  to  the  Platte,  a  distance  of  twenty  to  thirty 
miles.    On  this  grazing  ground  he  has  8,700  head  of  cattle,  classed  as 
follows:  Three  thousand  five  hundred  beeves,  2,000  cows,  2,000  two- 
year-olds  and  yearlings,  and  1,200  calves.    The  stock  cattle  are  half- 
breeds,  except  the  yearlings  and  calves  which  ho  has  raised,  and  which 
show  the  Short-horn  cross.  The  beeves  are  heavy  fat  cattle,  averaging  in 
live  weight  1,200  to  1,400  pounds.    The  whole  range  down  Crow  Creek, 
from  Cheyenne  to  the  Platte,  affords  the  best  grasses,  and  the  Creek 
bluffs  shelter  the  stock  completely  from  storms.    Mr.  Iliff  has  been  the 
owner  of  great  herds  of  cattle  in  the  last  twelve  years,  and  is  firm  in 
the  faith  that  this  is  the  place  to  raise  beef  for  the  eastern  markets. 
His  cattle  have  been  sold  in  the  Chicago  market  at  5  to  0  cents  per 
pound,  live  weight,  this  season.    The  whole  ^,500  head  of  beeves  will 
be  shipped  east  this  fall.    In  such  a  country  of  boundless  pastures,  where 
the  only  cost  of  raising  beef  is  that  of  herding  the  cattle,  and  where  the 
facilities  are  so  great  for  reaching  markets  by  railroads,  there  is  no  rea- 
son why  in  the  next  ten  years  this  region  should  not  furnish  beef  and 
mutton  at  one-half  the  present  market  prices.    What  is  now  most  needed 
is  a  refrigerator  in  which  slaughtered  beef  can  be  carried  from  the  Kocky 
Mountains  to  the  Atlantic  coast,  and  bo  delivered  as  fresh  as  when  it 
is  started.    When  this  can  be  done,  the  snpply  of  good  beef  and  mutton 
will  be  limited  only  by  the  demand.     With  the  present  stock  limited  as 
compared  with  the  great  herds  that  are  destined  to  graze  on  the  great 
plains  and  in  the  thousand  valleys  of  the  great  mountain  ranges,  there 
are  beef  cattle  enough  now  west  of  the  Missouri  to  materially  lower  the 
market  prices  in  eastern  cities,  if  beef  could  be  transported  at  low 
rates  and  on  time  contracts.    At  several  points  on  the  line  of  the  Union 
and  Kansas  Pacific  Railroads  there  are  parties  who  would  contract  to 
place  on  the  cars  the  very  fattest  of  beef  at  $6  to  $7  per  hundred  pounds 
in  the  quarters,  u  all  round."    This  beef  could  be  delivered  in  the  Bos- 
ton, New  York,  Philadelphia,  and  Washington  markets  at  $7  50  to 
$8  50  per  hundred  pounds,  and  bo  retailed  to  all  classes  at  12  to  15  cents 
per  pound* 

WOOL-GROWING. 

This  section  is  also  adapted  to  the  growth  of  all  kinds  of  wool.  We 
are  importing  large  quantities  of  wool  and  woolens ;  and  while  our  popu- 
lation is  increasing,  the  number  of  sheep  in  the  United  States  has  of  late 
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been  decreasing.  In  the  State  of  Ohio,  in  the  two  years  from  1867  to  1869, 
the  number  of  sheep  decreased  2,570,000.  In  all  the  States  where  sheep 
were  kept  only  for  wool-growing  the  decrease  has  been  quite  as  rapid. 
The  causes  are,  the  high  price  of  land,  the  great  cost  of  raising  hay  and 
grain,  and  the  length  of  time  during  which  sheep  require  feeding 
through  the  winter.  Wool  costs  so  much  when  grown  under  such 
circumstances  that  there  is  no  profit  in  raising  it  at  ordinary  market 
rates.  The  wool-growers  of  Australia,  South  Africa,  and  South  America 
can  grow  wool  and  transport  it  thousands  of  miles,  pay  a  high  duty,  and 
then  undersell  our  wool-growers  in  market.  They  have  no  high-priced 
land  to  pay  interest  upon,  and  no  high-priced  hay  or  grain  to  feed  through 
long  winters,  as  they  graze  in  all  seasons.  We  must  of  necessity,  there- 
fore, if  we  grow  wool  at  all,  develop  the  resources  of  this  great  interior 
pasture  land.  In  this  region  wool  can  be  grown  as  cheaply  as  it  can  be 
produced  in  Australia  and  South  America.  The  climate  is  dry,  with  an 
entire  absence  of  long,  cold  rain-storms,  from  which  sheep  suffer  so 
much.  The  atmosphere  is  cool  and  bracing,  and  the  soil  is  dry,  gravelly, 
and  porous,  with  an  abundance  of  short,  sweet  grasses  and  tender  herb 
age  throughout  the  year.  Professor  I)aniel  C.  Eaton,  of  Yale  College, 
states  that  tbc  flora  is  identical  with  that  of  Angora  and  Cashmere  which 
alone  1ms  produced  the  dazzling  whiteness  of  the  fleece  of  the  Asiatic 
goat.  The  climate,  soil,  and  vegetation  of  Australia  are  like  these 
mountain  regions,  except  that  the  climate  of  the  latter  is  cooler,  with 
less  rain. 

There  seems  to  be  no  reason  why  not  only  the  common  clothing- wools, 
but  also  the  long  Merino  combing-wools  of  Australia  and  the  delaine 
wools  of  New  Zealand  should  not  be  grown  in  the  pastoral  regions  under 
consideration.    Hon.  J.  B.  Chaffee,  of  Colorado,  writes: 

I  regret  that  I  am  not  sufficiently  posted  in  regard  to  the  sheep-growing  husbandry 
of  Colorado  to  enable  me  to  give  yon  facts  and  figures  more  definitely.  The  number 
of  persons  engaged  in  stock-raising  is  increasing  so  rapidly  that  tho  fact  of  its  being  a 
very  remunerative  business  would  seem  to  require  no  other  demonstration.  In  one 
county  (Conejos)  out  of  tho  twenty-one  counties  of  Colorado,  over  300,000  sheep  were 
grazing  at  one  time  last  summer,  and  I  do  not  think  1,500,000  would  bo  an  overesti- 
mate for  the  whole  Territory.  The  climate  and  soil  being  dry,  and  the  latter  also 
graveUy  and  porous,  and  the  grasses  being  very  nutritious,  with  a  great  variety  of 
iood  in  tho  various  aromatic  plants  of  tho  country,  sheep  are  scarcely  liable  to  dis- 
ease. It  is  undoubtedly  one  of  the  most  natural  and  best  adapted  sheep-growing 
countries  in  the  world,  and  I  think  this  is  the  universal  testimony  of  those  best 
acquainted  with  stock-raising  who  have  visited  Colorado  in  the  last  few  years.  In 
the  southern  portion  of  Colorado  the  only  oxponso  is  herding,  the  sheep  subsisting 


investment,  taking  tho  pneoof  wool  as  at  present  rated — about  12  cents  per  pound. 
Woolen  manufactories  are  springing  up,  which  win  increase  tho  price  of  wool  by  cre- 
ating a  better  market;  and  at  no  distant  day  this  region  may  become  one  of  tho  most 
extensive  woolen  manufacturing  countries  on  tho  continent.  The  eastern  slope  of  tho 
Rocky  Mountains,  including  Wyoming,  Colorado,  and  Now  Mexico,  ia.  doubtless  tho 
best  sheep-growing  country  on  this  continent,  and  probably  in  tho  whole  world,  and 
is  capable  of  grazing  more  sheep,  and  at  less  cost,  than  aU  the  rest  of  tho  United  States. 
At  present  tho  hostile  Indians  are  tho  only  drawback,  and  it  is  hoped  that  tho  railroad 
system  now  so  rapidly  being  developed,  with  tho  careful  and  judicious  management  of 
Indian  affairs  by  tho  present  administration,  will  render  the  business  comparatively, 
if  not  perfectly,  safe  in  all  this  vast  country  within  a  short  space  of  timo. 

Hon.  John  M.  Thayer,  of  Nebraska,  writes: 

I  am  sure  that  wool  can  be  grown  on  the  Rocky  Mountain  slopes  equal  in  fiber  to  the 
best  wools  of  Australia,  .Saxony,  Silesia,  or  Moravia,  and  at  as  low  cost  as  any  wool 
can  Ik)  grown  in  the  chcaiwst  postures  of  tho  world,  and  still  leave  a  wido  margin  for 
protlt.  Wo  ought  to  grow  wool  there  nob  only  for  our  own  use,  but  for  the  use  of 
the  world.    When  we  grow  tho  neceBsary  libers  of  wool,  I  have  no  doubt  that  wo  shall 
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then  bo  able  to  produce  cheap  and  fine  woolen  fabrics  at  prices  that  will  enable  ns  to 
compete  with  those  of  any  other  country. 

Of  the  wool-growing  of  Utah,  Hon.  W.  H.  Hooper  writes  : 

The  climate,  grasses,  and  topography  of  Utah  render  it  one  of  the  best  sheep-pro- 
ducing localities  in  the  whole  range  of  the  States  and  Territories ;  and  in  this  respect 
what  I  say  for  Utah  will  almost  equally  apply  to  the  entire  Rocky  Mountain  country. 
Sheep  when  well  wintered  and  cared  for  prove  to  be  healthy  and  prolific,  affording  the 
finest  mutton  I  have  ever  eaten,  and  their  fieeces  aro  superior  in  quantity  and  quality. 
The  people  of  our  Territory  have  from  necessity  given  to  the  subject  of  sheep  hus- 
bandry a  full  and  careful  test.  Their  destitute  condition  on  arriving  at  Salt  Lako 
compelled  them  to  give  early  and  thorough  attention  to  home  productions,  as  their 
fine  flocks  of  sheep  and  their  numerous  woolen  and  cotton  factories,  which  followed 
the  settlement  of  that  region,  will  attest.  I  think  there  are  now  running  five  woolen 
factories  which  are  far  behind  in  working  up  the  wool  product.  Other  factories  are 
now  being  built.  One  of  them,  designed  to  run  3,000  spindles,  is  intended  for  the  manu- 
facture of  a  finer  class  of  goods  than  any  yet  produced  in  the  Territory.  I  am  satisfied 
that  we  shall  soon  be  able  not  only  to  clothe  our  present  population  with  these  home 
products,  making  the  investments  at  the  same  time  self-sustaining  and  profitable,  but 
be  able  to  provide  for  the  large  influx  that  is  yearly  adding  to  our  numbers.  We  are 
pleased  to  know  that  with  these  additions  are  many  skilled  workmen  in  woolens,  as 
well  as  in  other  branches  of  mechanism.  One  very  advantageous  feature  of  the  Rocky 
Mountain  range  in  sheep-growing  is  the  adaptability  of  our  many  valleys  to  the  rais- 
ing of  roots,  which  afford  %good  food  and  enable  sheep-owners  in  the  higher  and  more 
northern  portions  to  feed  well,  and  thus  render  more  certain  a  large  number  of  lambs 
and  also  large  fleeces. 

Hon.  Roscoe  Conkling,  of  Eew  York,  writes  : 

On  all  occasions  of  traversing  the  plains — and  I  have  crossed  them  several  times— 
my  attention  has  been  attracted  to  the  adaptation  of  the  country  to  flocks.  Indeed, 
the  most  broken,  abrupt,  and  waste  places  seemed  to  me  available  for  sheep-grazing. 

Hon.  William  Lawrence,  of  Ohio,  says : 

I  have  been  and  am  yet  somewhat  interested  in  raising  sheep  and  producing  wool  in 
Ohio,  and  have  given  some  attention  to  the  subject.    On  the  eighth  of  April  last  I 
expressed  my  opinion  of  the  future  of  sheep  husbandry  in  this  country,  in  a  speech 
made  in  Congress,  and  which  opinion  I  yet  believe  to  be  correct.    I  then  predicted . 
that  the  interior  of  this  continent  would,  in  a  few  years,  produce  nearly  all  the  wool 
that  would  be  required  in  the  United  States  for  our  home  supply ;  ana,  in  fact,  I  do 
not  entertain  any  doubt  that  in  twenty  years  enough  wool  can  be  raised  to  supply  not 
only  the  home  demand,  but  enough  for  ail  the  export  trade  that  this  country  can 
command.    In  August,  1868, 1  passed  over  the  railroad  from  Omaha  to  San  Francisco. 
I  stopped  at  Laramie,  in  Wyoming  Territory.    There  I  saw  a  herd  of  4,000  cattle  and 
some  3,000  sheep,  grazing  in  Laramie  Valley,  in  healthy  condition  and  good  order. 
The  Laramie  Valley  is  about  one  hundred  miles  long  and  thirty  wide,  as  I  there  learned, 
covered  mainly  with  short  but  very  nutritious  grasses,  well  adapted  to  raising  cattle 
and  sheep.    The  climate,  as  I  learned,  was  generally  cool,  with  a  healthy,  bracing  atmo- 
sphere, with  nothing  to  produce  disease  either  in  men  or  in  stock.    I  mention  this 
valley  because  I  examined  it  more  carefully  than  any  other ;  but  from  what  I  saw 
and  learned,  I  am  satisfied  that  a  largo  part  of  the  great  central  interior  of  this  con- 
tinent is  of  the  same  description  of  land.    I  cannot  doubt  that  this  is  in  a  few  years 
to  become  the  principal  sheep-producing  region  of  this  country.    Sheep  can  be  raised 
without  expense,  savo  for  herding,  and  in  some  places  the  cost  of  cutting  enough  grass 
along  the  streams  for  hay  to  feed  a  short  time  in  winter ;  while  in  much  of  this  vast 
region,  as  I  learn,  sheep  can  be  kept  the  year  round  in  good  order  without  hay  or 
grain,  simply  by  grazing.    I  cannot  doubt  that  in  a  few  years  wool  will  bo  produced 
so  cheaply  ana*  in  such  quantities  that  it  will  not  be  imported  from  abroad. 

When  our  home  supply  of  wool  shall  be  thus  increased  and  rendered  as  cheap  as  wool 
can  be  imported,  or  cheaper,  I  cannot  see  why  this  may  not  become  the  greatest  man- 
ufacturing country  in  the  world.  With  the  cheapest  wool  in  tho  world,  and  a  vast- 
supply  of  agricultural  products,  woolen  manufactures  must  spring  up  in  great  abund- 
auce,  and  the  United  States  wiU  become  exporters,  instead  of  importers,  of  woolcu 
goods. 

Hon.  J.  Francis  Chaves,  of  New  Mexico,  writes : 

Without  having  the  data  before  me,  and  judging  only  from  what  I  know  of  tho  Ter- 
ritory of  New  Mexico  and  the  large  sheep-owners  in  it,  I  am  satisfied  that  I  do  not 
overestimate  the  numbers  in  stating  them  at  1,500,000  head  of  ewes.  The  climate  i9 
temperato  and  salubrious,  no  disease  being  known.  Sheep  are  herded  and  grazed 
from  one  portion  of  the  Territory  to  another  during  the  same  year,  thus  adopting 
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what  may  be  termed  the  migratory  plan.    The  climate  is  dry  and  the  soil  is  gravelly, 
producing  the  most  uutritious  grasses  and  shrubs:  of  the  former  the  grama  and 
the   bunch  grass,  of  which  there  are  two  or  three  varieties ;  and  of  the  latter,  the 
various  kinds  of  sage,  which  make  the  best  and  most  nutritious  browsing;  besides  a 
lar^e  amount  of  underbrush  and  reed  grass  in  the  mountains.    Were  it  not  for  the  inse- 
curity of  life  and  property,  caused  by  the  wild  marauding  bands  of  Indians,  especially 
the  Navajoes,  but  a  few  years  would  elapse  before  the  hills  and  plains  of  Now  Mexico 
would  be  literally  covered  with  fleecy  flocks.    It  is  but  a  few  years  back,  and  within 
my  own  recollection,  when  nearly  1,000,000  sheep  were  annually  driven  to  market 
in  Southern  Mexico  from  our  Territory.    At  that  time  sheep  were  worth  but  25  cents  a 
head,  and  all  those  engaged  in  the  business  made  money.    That  prosperity  in  the  history 
of  New  Mexico  was  superinduced  by  twelve  years  of  uninterrupted  peace  with  the 
Navajoes.    A  sheep-raiser  in  New  Mexico  can  safely  calculate  on  an  annual  increase 
of  80  per  centum,  and,  notwithstanding  the  coarse  quality  of  the  wool  of  tho  present 
stock,  can  herd  his  sheep  and  make  a  profit  from  the  product  of  his  wool  and  have  all 
the  increase  of  his  stock  in  addition  to  this.    I  have  no  hesitation  in  saying  that  if 
peaceful  relations  are  established  with  the  Indian  tribes,  New  Mexico  can  fairly  com- 
pete with  Australia,  South  Africa,  and  South  America  in  the  production  of  cheap  wools. 
This  statement  may  appear  to  yon  somewhat  exaggerated,  but  I  assure  you  that  it  is 
within  reasonable  bounds.    I  was  born  and  reared  in  New  Mexico.    My  friends  and 
relatives  have  always  owned  sheep,  and  I  myself  have  been  an  owner  of  this  kind  of 
property,  and  therefore,  to  a  great  extent,  speak  from  personal  experience. 

This  mass  of  testimony  ought  to  be  conclusive  and  satisfactory  as  to 
winter  grazing  and  the  great  future  of  the  Rocky  Mountain  region  as  a 
grazing  country.  The  great  valley  of  the  North  Platte  is  worthy  of 
particular  description.  The  distance  from  the  mouth  of  the  North 
Platte,  where  it  joins  the  South  Platte  on  the  Union  Pacific  Railroad, 
to  its  source  in  the  great  Sierra  Madre  which,  with  its  lofty  sides,  forms 
the  North  Park  in  which  this  stream  takes  its  rise,  is  more  than  eight 
hundred  miles.  Its  extreme  southern  tributaries  head  in  the  gorges  of 
the  mountains  one  hundred  miles  south  of  the  railroad,  and  receive  their 
waters  from  the  melting  snows  of  these  snow-capped  ranges.  Its  ex- 
treme western  tributaries  rise  in  the  Wind  River  range,  sharing  the 
crystal  snow-waters  from  the  continental  divide  with  the  Columtna  and 
Colorado  of  the  Pacific.  Its  northern  tributaries  start  oceanward  from 
the  Big  Horn  Mountains,  three  hundred  miles  north  of  the  starting 
point  of  its  southern  sources.  It  drains  a  country  larger  than  New 
England  and  New  York  together.  The  main  valley  of  the  North  Platte, 
two  hundred  miles  from  its  mouth,  to  the  point  where  it  debouches 
through  the  Black  Hills  into  the  great  plains,  is,  on  an  average,  ten 
miles  wide.  Nearly  all  this  area,  two  thousand  square  miles,  is  covered 
with  a  dense  growth  of  grass,  yielding  thousands  of  tons  of  hay.  The 
bluffs  bordering  these  intervals  are  rounded  and  grass-grown,  gradually 
smoothing  out  into  great  grassy  plains,  extending  north  and  south  as 
far  as  the  eye  can  see.  The  tributaries  on  the  north  side  of  the  Platte 
are  the  Blue  Water,  Cold  Water,  Hill  Creek,  Raw  Hide,  Muddy,  Wil- 
low, Shawnee,  Slate,  and  Sweet  Water.  On  the  south,  they  are  the 
Ash,  Pumpkin,  Lamm's,  Dry,  Horse,  Cherry,  Chugwater,  Sybelle,  Big 
Laramie,  Carter,  Cottonwood,  Horseshoe,  Elk  Horn,  La  Prele,  Boisee, 
Deer  Creek,  Medicine  Bow,  Rock  Creek,  Douglass,  North,  South,  and 
Middle  Forks  of  the  main  Platte.  These  streams,  with  their  smaller 
feeders,  intersect  in  all  directions  a  great  pastoral  land,  interspersing 
it  with  rich  fertile  valleys,  draining  at  least  40,000,000  acres,  and  af- 
fording water  for  countless  herds.  Most  of  the  banks  of  these  streams 
are  bordered  with  timber.  Cattle  have  been  wintered  on  these  streams 
north  of  Cheyenne,  along  the  base  of  the  Black  Hills  and  around  Fort 
Laramie,  for  twenty  years. 

Of  this  country  Mr.  Alexander  Majors,  in  a  recent  letter,  says : 

The  favorite  wintering  ground  of  my  herds  for  the  past  twenty  years  has  been  from 
the  Cache  a  la  Poudre  on  tho  south,  to  Fort  Fettermau  on  the  north,  embracing  all  the 
country  along  the  eastern  base  of  the  Black  Hills. 
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It  is  to  this  country  that  Mr.  Seth  E.  Ward  refers,  when  he  says : 

I  am  satisfied  that  no  country  in  the  same  latitude,  or  even  Ikr  south  of  it,  is  com- 

f>arable  to  it  as  a  grazing  and  stock-raising  region.  Cattle  and  stock  generally  are 
lealthy  and  require  no  feeding  the  year  round,  the  rich  buneh  and  grama  graasee  of 
the  plains  and  .mountains  keeping  them,  ordinarily,  fat  enough  for  beef  during  the 
entire  winter. 

All  this  region  east  of  the  Black  Hills  is  at  an  elevation  of  less  than 
5,000  feet.  The  mean  temperature,  as  recorded  at  Fort  Laramie  for  a 
period  of  twenty  years,  is  50°  F.  Colonel  C.  H.  Alden,  post  surgeon  at 
Fort  D.  A.  Russell,  speaking  of  this  region,  says : 

The  largest  snow-fall,  so  far,  in  one  month,  has  been  3.097  inches.  The  sdow  in  tbis 
vicinity  rapidly  disappears  after  falling,  and  there  is  rarely  a  sufficient  quantity  to 
afford  sleighing. 

All  this  country  of  the  North  Platte,  east  of  the  Black  Hills,  is  within 
a  short  distance  of  the  railroad  at  Cheyenne,  Pine  Bluffs,  or  Sidney.  An 
abundance  of  timber  can  be  had  in  the  Black  Hills  for  fencing  and 
building  purposes  for  all  ranch  and  stock  men  in  any  of  those  valleys. 

There  is  in  the  North  Platte  Basin,  east  of  the  Black  Hills,  an 
area  of  at  least  8,000,000  acres  of  pasturage,  with  the  finest  living 
streams,  and  good  shelter  in  the  bluffs  and  canons.  These  8,000,000 
acres  of  pasture  would  feed  at  least  8,000,000  sheep,  yielding  30,000,000 
pounds  of  wool,  worth  $7,500,000.  Now  that  amount  of  money,  instead 
of  going  to  build  up  ranches,  stock-farms,  storehouses,  woolen-inills,  and 
all  the  components  of  great  and  thrifty  settlements,  is  sent  by  our  wool- 
dealers  to  South  America,  South  Africa,  and  to  Australia  to  enrich 
other  people,  while  our  wool-growing  resources  remain  undeveloped. 
With  any  number  of  these  immense  valleys  contiguous  to  railroads, 
timber,  and  coal,  open  to  settlement,  and  with  a  demand  for  all  the  beef, 
mutton,  and  wool  that  can  be  produced,  it  is  impossible  to  foresee  the 
grazing  wealth  that  is  to  be  developed  in  the  Rocky  Mountain  country 
within  the  next  ten  years. 


THE  DAIRY. 

PROGRESS  OP  CHEESE  MANUFACTURE. 

During  the  year  1870  a  large  addition  has  been  made  to  the  number 
of  cheese  factories  in  the  United  States.    In  New  York  alone  there  are 
reported  to  be  two  hundred  more  factories  than  In  1869,  and  the  increase 
in  the  West  has  been  remarkable.    The  tendency,  however,  being  toward 
smaller  factories  and  the  carrying  of  milk  shorter  distances  than  in  past 
years,  a  large  proportion  of  the  establishments  recently  erected  in  the 
older  dairy  districts,  especially  in  New  York,  have  withdrawn  territory 
from  other  factories,  while  still  another  portion  have  absorbed  private 
dairies.    In  addition  to  these  influences,  which  modi  tied  the   busi- 
ness of  the  season,  protracted  drought  lowered  the  average  produc- 
tion of  individual  factories.    Notwithstanding  these  cirumstances,  the 
cheese  product  of  the  United  States  for  1870  is  decidedly  larger  than 
that  of  18G9,  some  authorities  estimating  the  excess  as  high  as  17  ]>er 
cent.    This  increased  production,  combined  with  unwise  management 
by  producers  in  pushing  forward  large  quantities  of  cheese  during  the 
warm  weather,  thus  overstocking  the  market  at  the  most  unfavorable 
season ,  caused  a  marked  decline  from  the  prices  of  1869.    The  deprcssiu 
effect  of  overstocking  the  market  was  aggravated  by  the  inferior  keep- 
ing qualities  of  the  cheese  made  during  the  extreme  heat  of  July  and 
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August;  and  the  losses  experienced  on  the  product  of  this  trying  term 
caused  experts  to  renew  more  emphatically  the  declaration  that  a  proper 
curing  on  the  shelf  is  the  great  desideratum  of  American  cheese  manu- 
facture at  the  present  time. 

A  point  worthy  of  notice,  in  reviewing  the  dairy  business  of  1870,  is 
tbe  diversion  which  has  been  made  in  some  sections  of  the  country  from 
butter  to  cheese  manufacture — a  result  due  mainly  to  the  rapidly  increas- 
ing prosperity  of  the  latter  interest.  It  is  probable  that  if  the  tempo- 
rary depression  which  visited  the  cheese  interest  in  1870  had  been  fore- 
seen, the  diversion  would  not  have  occurred.  The  unfavorable  results 
of  this  diversion  enforce  a  fresh  warning  against  sudden  changes  from 
one  branch  of  dairy  manufacture  to  another.  Butter  factories  which 
possess  fair  market  facilities,  and  have  made  satisfactory  progress  in 
establishing  a  good  reputation  for  their  butter,  should  not  be  changed 
to  cheese  factories  without  careful  consideration,  at  a  time  when  the 
prices  of  cheese  are  presumptively  as  high  as  they  will  go,  and  when  so 
many  new  sources  oi  cheese  production  are  being  developed. 

CREAMERIES— BUTTER  AND  CHEESE  PROM  THE  SAME  MILK. 

Mr.  L.  B.  Arnold  gives  the  following  description  of  the  working  of 
"creameries," or  factories  which  make  butter  and  cheese  from  the  same 
milk — a  branch  of  dairying  industry  which  was  entirely  unknown  in 
this  country  a  few  years  ago : 

There  are  different  modes  of  managing  milk  in  creameries.  In  somo  the  milk  is  set 
in  the  cheese  vats  at  night,  and  stirred  and  cooled  as  if  the  whole  contents  of  the  vats 
were  to  be  made  into  cheese  in  the  usual  way.  It  is  then  left  standing,  at  60°,  as  near 
as  may  be,  through  the  night  for  tho  cream  to  rise.  In  the  morning  the  cream  is  taken 
off  and  made  into  butter,  aud  the  skim-milk  is  mixed  with  new  milk  that  is  brought 
to  the  factory  in  the  morning,  and  made  into  cheese.  In  this  class  of  creameries  there 
are  two  modes  of  working  the  cream  into  butter.  One  is  to  churn  tho  cream  as  soon  as 
it  is  taken  from  the  vats,  while  it  is  sweet,  and  then  put  the  buttermilk  back  into  the 
vats  with  the  milk,  and  work  it  into  the  cheese.  In  this  way  the  valuable  properties  of 
the  milk  are  worked  up  very  closely,  leaving  nothing  but  a  very  poor  whey.  The  other 
mode  is  to  set  the  cream  aside  till  it  becomes  6onr,  before  churning.  In  this  case  the 
buttermilk  cannot  bo  worked  into  the  cheese,  and  of  course  is  cast  out  with  the  whey. 
In  the  former  case  the  cheese  always  receives  a  peculiar  flavor  from  tho  buttermilk, 
which  some  people  fancy,  but  which  most  people  dislike,  and  hence  it  does  not  find 
favor  in  the  general  market.  In  tho  latter  case,  if  the  curd  is  cured  rapidly  and  with- 
out any  cessation  in  the  curing  process,  by  exposing  it  to  a  temperature  too  low,  the 
cheese  can  scarcely  bo  distinguished  from  whole-milk  cheese ;  and  where  unprejudiced 
selections  are  made,  it  is  often  preferred  for  its  better  keeping  qualities  and  the  purity 
of  its  flavor. 

The  butter  in  tho  two  cases  differs  as  much  as  the  cheese.  When  milk  is  set  for  the 
cream  to  rise,  tho  odor  peculiar  to  new  milk  escapes  slowly,  and  as  the  cream  soon 
coats  over  tho  surface  of  the  milk,  the  odor,  in  attempting  to  rise,  becomes  entangled 
in  the  cream,  and  is  hence  earned  with  it  into  the  churn.  In  the  process  of  churning 
much  of  the  so-called  animal  odor  escapes,  but  enough  is  always  left  in  to  modify  the 
fine  flavor  of  the  butter,  and  to  servo  as  a  ferment  to  work  its  early  destruction. 

In  the  other  rase,  where  the  cream  is  kept  till  it  is  sour,  the"  acidity  developed 
neutralizes  the  objectionable  odor  and  destroys  it,  and  leaves  tno  butter  with  a  better 
flavor  and  in  a  better  condition  for  long  keeping.  As  the  best  of  the  cream  rises  first, 
the  butter  made  from  this  partial  skimming  is  of  the  finest  quality,  and  usually  setts 
at  an  advance  above  dairy  butter,  when  equal  skill  is  usod  in  its  production. 

The  amount  of  butter  taken  from  milk  in  this  way  is,  perhaps,  about  ono  pound  from 
100  pounds  of  milk,  in  the  middle  of  tho  season,  increasing  to  a  larger  percentage  as  the 
milk  grows  richer  in  the  fall.  By  this  practice,  the  pounds  of  butter  and  cheese  counted 
together  generally  exceed  the  number  of  nounds  of  cheese  that  could  be  made  from  an 
equal  quantity  of  unskimmed  milk.  This  difference  may  be  accounted  for  from  the 
waste  that  always  occurs  in  making  whole^milk  cheese,  by  particles  of  cream  escaping 
with  the  whey,  and  from  tho  fact  that  more  water  is  retained  in  a  curd  from  skim-milk 
than  in  a  curd  from  whole  milk,  when  all  other  circumstances  are  the  same. 

The  purpose  in  this  class  of  creameries  is  to  make  only  so  much  butter  as  will  allow 
of  making  a  tine  quality  of  cheese.  In  another  class  of  creameries  the  purpose  is  quite 
different.    It  is  to  mako  all  or  nearly  all  the  batter  that  can  be  made  from  the  milk, 
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and  then  to  make  a  profit  by  converting  the  skim-milk  into  cheese  instead  of  feeding  it 
to  swine.    To  accomplish  this  it  is  necessary  to  keep  the  milk  sweet  whilo  it  is  stand- 
ing for  the  cream  to  rise.    Cold  water  is  the  agent  employed.    At  a  temperature  of 
about  60°  the  lactic  ferment  hardly  makes  any  perceptible  advancement.      Hence,  if 
milk  is  kept  at  60°  or  a  little  below,  the  cream  rises  readily  and  the  milk  is  preserved 
for  a  long  time  in  a  good  condition  for  cheese-making.    To  effect  this  a  reservoir  is  made 
in  the  creamery  with  mason  work  laid  np  with  water-lime  or  cement,  and  kept  constantly 
full  and  of  even  temperature  by  a  steady  stream  of  water  from  a  cool  spring.     The  milk, 
as  it  comes  to  the  creamery,  is  strained  into  a  small  vat  and  thence  drawn  into  tin  pails,  18 
or  20  inches  deep  and  eight  inches  in  diameter,  and  the  pails  then  set  into  tho  reservoir, 
which  is  just  deep  enough  for  the  water  to  rise  around  the  pails  as  high  or  a  little  higher 
than  the  surface  of  the  milk.    This  is  found  to  be  a  better  way  of  keeping  milk  than  to 
spread  it  out  in  shallow  vessels.    The  cream  rises  as  quick,  and  some  contend  cjuicker,  in 
tne  deep  as  in  the  shallow  dishes,  and  much  less  surface  is  exposed  to  bo  injured  by 
drying.    The  exposure  is  so  little  that  the  cream  always  remains  soft  and  thin,  requiring 
to  be  dipped  off  instead  of  skimmed.    The  time  of  letting  it  stand  in  these  pails  varies 
in  different  creameries.    In  some  the  milk  of  one  day  is  made  into  cheese  tho  next,  thus 
allowing  the  morning's  milk  to  stand  twenty-four  hours  and  the  evening's  milk  twelve 
hours.   In  others  it  stands  forty-eight  and  thirty-six  hours.    When  the  cream  is  taken 
off  it  is  set  away  to  sour,  and  at  the  proper  time  is  churned  by  an  application  of  steam, 
horse,  or  water  power.    It  is  a  singular  fact  that  after  all  the  trials  made  with  the 
great  variety  of  churns  that  are  being  continually  introduced,  the  creameries  and  the 
best  butter-makers  all  fall  back  upon  the  old  dash-churn  as  the  best,  both  for  quality 
of  product  and  convenience.    Patent  churns  are  in  bad  repute  with  the  ereameries. 
When  the  butter  is  taken  from  the  churns  it  is  thoroughly  washed  in  cool  water  before 
salting.    However  much  washing  butter  may  be  condemned  by  others,  the  practice 
works  well  in  the  creameries.    The  idea  that  water  washes  out  the  fine  aroma  of  the 
butter  seems  to  be  more  fanciful  than  real,  and  certainly  much  less  injury  is  done  to 
the  texture  by  washing  out  the  buttermilk  than  by  vwrking  it  out. 

The  working  is  usually  done  on  an  inclined  slab,  with  a  lever  rounded  on  one  side 
and  held  in  its  place  by  a  universal  joint  at  the  lower  end  of  the  slab.  The  salting  is 
generally  lighter  than  in  farm  dairies,  being  usually  only  one  pound  of  salt  for  20 
pounds  of  butter,  and  the  inclined  slab  is  used  in  working  it  in.  The  butter  made  at 
the  creameries  is  generally  of  superior  quality,  and  commands  a  high  price,  and  is  be- 
ginning to  exert  a  controlling  influence  in  thb  market.  Creameries  are  educating  the 
public  taste  to  a  higher  standard. 

Though  much  may  be  said  of  the  excellence  of  creamery  butter,  little  can  be  said 
of  the  excellence  of  cheese  made  in  this  class  of  factories.  Though  rich  in  valuable 
nutriment — that  might  under  more  favorable  circumstances  be  at  least  palatable  food 
— the  shape  in  which  it  now  usually  goes  to  market  rates  it  very  properly  with  the 

Eoorest  class  of  human  food.  It  is  so  dry,  and  hard,  and  insipid,  and  indigestible  as 
ardly  to  be  reckoned  as  a  wholesome  means  of  sustaining  life.  It  is  little  else  than 
dried  curd.  It  cures  so  slowly  and  dries  out  so  quickly  that  the  cheesing  process  is 
arrested  before  it  is  hardly  begun.  There  is  a  wide  field  open  for  improvement  in  the 
manufacture  of  skim-milk  cheese.  The  valuable  flesh-forming  material  with  which  it- 
abounds  ought  to  be  and  will  ere  long  be  presented  in  more  attractive  forms.  I  have 
no  expectation  that  a  fancy  article  will  be  made  from  thoroughly  skimmed  milk,  but 
am  confident  that  a  cheese  much  more  palatable  and  wholesome  than  those  now  made 
in  creameries  can  be  made  from  milk  in  the  condition  in  which  it  is  there  manufactured. 
The  most  that  is  needed  is  to  make  the  cheesing  process  as  complete  as  in  curing  other 
cheese.    When  dairymen  shall  have  become  familiar  with  the  fact  that  the  cheesing 

})rocess  is  but  the  result  of  the  continued  action  of  tho  rennet  upon  the  coagulum  it 
las  formed  from  tho  milk,  they  will  find  some  efficient  way  of  keeping  up  that  action, 
however  much  it  may  be  retarded  by  depriving  the  curd  of  tho  stimulating  influence 
afforded  by  the  fatty  matter  in  the  milk.  When  the  manufacture  and  curing  of  skim- 
milk  cheese  shall  be  adapted  to  the  altered  condition  of  the  milk,  its  value  will  be 
greatly  enhanced.  But  even  now  the  dried  curd,  if  I  may  so  call  it,  makes  a  better 
return  than  can  be  made  by  feeding  the  milk  to  pigs  or  calves.  It  requires  just  about 
four  times  as  much  milk  to  make  a  pound  of  pork  or  veal  as  it  does  to  make  a  pouad 
of  skim  cheese,  while  there  is  but  little  difference  in  their  market  value.  The  quality 
of  milk  varies  so  much  that  no  precise  results  can  be  stated  when  it  is  worked  up  in  the 
different  ways  of  manufacturing  it,  but  they  will  not  vary  much  from  the  following: 
Ten  thousand  pounds  of  milk,  of  average  quality,  will  make  1,025  pounds  whole-milk 
cheese.    The  same  quantity,  if  partially  skimmed,  will  make  100  pounds  butter  and 


.,    .  .  pounds 

cheese.  The  cheese  will  vary  considerably  with  the  varying  amount  of  milk  taken  off 
with  the  cream.  If  the  whole-milk  cheese  bo  reckoned  at  15  cents  per  pound,  the 
partially  skimmed  will  be  worth  14  to  14£  cents,  the  deeper  skimming  about  9  cents, 
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and  the  fall  skimmiug  7  cents  psr  pound.  Tbo  better  in  each  ca&o  will  keep  with  the 
top  of  the  market  as  it  fluctuates.  The  cost  of  making  the  cheese  and  getting  it  ready 
for  market  is  2  cents  per  pound,  and  the  butter  5  cents.  From  tho  foregoing  facts,  the 
reader  may  gather  at  least  a  general  idea  of  the  modus  opemndi  in  creameries,  and  of 
tbe  results  produced.  They  give  a  little  greater  return  than  making  cheese  only 
from  the  milk,  but,  considering  the  greater  outlay  in  building  and  apparatus,  the 
results  financially  do  not  differ  very  widely.  Their  general  effect  upon  the  markets  is 
to  raise  the  standard  quality  for  butter  and  to  lower  the  standard  of  American  cheese. 

The  Franklin  Creamery,  one  of  the  largest  butter  and  cheese  factories 
in  the  State  of  New  York,  is  situated  in  Franklin,  Delaware  County, 
four  miles  from  the  line  of  the  Albany  and  Susquehanna  Kailroad.  It 
commenced  manufacturing  in  the  spring  of  1867.  The  property  has 
cost  between  $8,000  and  $9,000,  and  is  owned  and  operated  by  a  joint- 
stock  company,  the  stock  being  chiefly  held  by  the  patrons.  The 
ground  dimensions  of  the  main  building  are  60  by  38  feet,  and  of  the 
wing,  44  by  28  feet.  The  building  is  partly  three  stories  and 
partly  two  stories  high,  and  includes  dwelling-rooms.  The  water  vat  in 
which  milk  is  set  for  cream  measures  38  by  24  feet.  There  are  four  600- 
gallon  cheese  vats,  thirty  presses,  and  sixteen  churns,  worked  by  a  six 
horse-power  portable  engine.  Butter  is  manufactured  at  3  cents  per 
pound,  and  cheese  at  2  cents,  patrons  paying  the  expense  of  package, 
salt,  &c,  for  butter,  and  of  boxes,  bandages,  annatto,  &c,  for  cheese. 
A  report  of  the  business  of  the  factory  for  the  season  of  1860,  com- 
mencing May  17  and  ending  October  17,  a  period  of  five  months,  is  as 
follows:  Quantity  of  milk  received,  1,287,032  pounds;  butter  manufac- 
tured, 41,235  pounds;  skimmed  cheese  manufactured,  80,217  pounds; 
quantity  of  milk  to  each  pound  of  butter,  31.2  pounds;  average  price  of 
butter  delivered  at  railroad,  45.92  cents;  average  price  of  cheese  deliv- 
ered at  railroad,  9.5  cents.  After  taking  nearly  all  the  cream  for  butter, 
the  skimmed  milk  yielded  nearly  two  pounds  of  cheese  for  each  pound 
of  butter.  An  analysis  of  receipts  and  expenditures  for  the  season 
shows  a  net  return  of  over  3£  cents  for  each  quart  of  milk  converted. 

During  the  season  of  1870,  the  average  number  of  cows  supplying  the 
factory  was  880;  quantity  of  milk  received,  2,310,569  pounds ;  butter 
made,  78,459  pounds;  estimated  quantity  of  cheese  made,  138,000 
pounds.  Mr.  Munson,  the  superintendent  of  the  factory,  informs  us 
that  the  average  price  of  their  cheese  in  1870  is  much  less  than  in  1869, 
owing  to  the  overstocking  of  the  market  with  skimmed  cheese.  The 
butter  manufactured  is  mostly  packed  in  Orange  County  pails,  and 
though  sold  as  creamery  butter,  is  always  classed  with  Orange  County 
pail  butter,  bringing  the  same  price,  and  averaging  5  to  10  cents  per 
pound  advance  upon  the  price  obtained  for  prime  farm-dairy  butter. 
During  the  season  of  1870,  it  has  brought  an  average  of  about  40  cents 
per  pound,  after  deducting  freight  and  commission  in  New  York.  Gen- 
erally, the  butter  is  sold  as  fast  as  it  is  manufactured. 

The  Elgin  Butter  Factory,  Elgin,  Illinois,  established  for  the  manu- 
facture of  butter  and  cheese  from  the  same  milk,  went  into  operation 
July  11, 1870.  Tho  factory-building  is  70  feet  long  by  32  feet  wide,  and 
is  two  stories  high,  with  a  basement  of  stone.  Both  stories  are  used 
chiefly  for  storing  cheese.  The  basement  is  divided  into  three  compart- 
ments. The  first  is  devoted  to  the  manufacture  of  cheese  and  the 
churning  of  cream  for  butter.  For  the  latter  purpose  barrel  churns  are 
employed,  the  dashers  being  driven  by  steam  power.  The  second  com- 
partment is  used  for  working  the  butter,  and  as  a  room  for  setting  tho 
milk  for  cream.  The  third  compartment  is  used  for  storing  butter.  It 
is  provided  with  ice  receptacles  and  has  a  stream  of  spring-water  flow- 
ing through  it,  which  keeps  the  air  pure  and  cool.    For  setting  and 
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cooling  the  milk  there  are  in  the  milk-room  two  vats,  each  10  feet  long, 
8  feet  wide,  and  23  inches  deep.  The  water  flows  into  these  vats  from 
two  living  springs  and  escapes  from  the  top  through  underground  drains. 
It  has  a  uniform  temperature  of  63°.  The  milk  is  set  in  tin  vessels  two 
feet  high  and  holding  four  gallons.  These  vessels  are  covered  with 
screens  of  thin  inuslin.  At  the  end  of  twenty-four  hours  the  cream  is 
dipped  into  similar  vessels,  where  it  remains  the  same  length  of  time, 
during  which  it  becomes  sliffhtly  acid,  when  it  is  churned.  The  win- 
dows of  the  milk-room  are  darkened  by  curtains,  and  not  a  fly  is  allowed 
to  enter.  After  the  butter  is  churned  it  is  cooled  with  ice.  The  work- 
ing is  done  with  wooden  paddles,  or  with  a  bar  working  on  a  frame.  In 
the  intervals  between  churning  and  working  and  working  and  packing, 
the  butter  is  placed  in  wooden  trays,  covered  with  muslin,  aud  floated 
in  one  of  the  vats.  The  milk  which  is  manufactured  into  cheese  is 
allowed  to  retain  a  small  proportion  of  cream.  The  cheese  is  manufac- 
tured chiefly  for  the  New  Orleans  market.  The  pfice  charged  for  mak- 
ing butter  and  cheese  is  3  cents  per  pound. 

During  the  month  of  November,  1870,  the  factory  received  1 1,080  gal- 
lons of  milk,  and  manufactured  4,666  pounds  of  butter  and  9,340  pounds 
of  cheese.  The  butter  sold  readily  at  wholesale  for  40  cents  a  pound, 
with  an  increasing  demand,  while  the  best  farm-dairy  butter  sold  at  25 
to  30  cents  a  pound.    A  statement  of  totals  for  the  month  is  as  follows: 

4,666  pounds  of  butter,  at  40  cents  per  pound, $1,866  40 

9,340  pounds  of  chcM38o,  at  10  ceuU  per  pound, 934  00 

Total  value  of  butter  and  cheese 2, 800  40 

Cost  of  manufacture 420  18 

Net  proceeds. .^ 2,380  22 

This  exhibit  shows  a  net  return  to  patrons  of  nearly  4$  cents  per  quart 
of  milk  furnished  during  the  month.  An  average  of  one  pound  of  but- 
ter and  two  pounds  of  skimmed  cheese  was  produced  from  12  quarts  of 
milk. 

An  illustrative  example  of  remunerative  management  of  dairy  pro- 
ducts is  found  in  the  experience  of  the  Orange  County  (New  York)  milk 
farmers,  who,  a  few  years  ago,  finding  themselves  at  a  aisadvantage  in 
the  hands  of  middle-men,  formed  an  association  and  established  "cream- 
eries" convenient  to  railroad  depots.  After  selling  such  milk  and  cream 
as  could  be  disposed  of  at  high  prices,  they  converted  the  remainder 
into  butter  and  "  skimmed"  cheese,  each  producer  obtaining  his  propor- 
tion of  the  net  profits  arising  from  sales. 

CONDENSED  MILK. 

The  manufacture  of  condensed  milk,  now  conducted  to  a  limited  ex- 
tent, is  stated  to  be  very  remunerative,  and  several  prominent  dairy- 
men have  indicated  this  specialty  as  offering  a  promising  field  for  asso- 
ciated dairy  enterprise.  The  article  has  already  attained  some  commer- 
cial consequence,  the  export  during  the  year  ending  June  30, 1870, 
amounting  in  value  to  $140,099.  The  following  is  a  brief  sketch  of  the 
process  of  manufacture,  under  the  Gail  Borden  patent,  employed  in  the 
Illinois  condensing  factory  at  Elgin : 

Each  consignment  of  milk,  after  passing  examination,  is  strained  ^uid 
emptied  into  the  receiving  vat,  whence  it  is  conducted  through  another 
strainer  iuto  the  heating  cans,  each  of  which  holds  about  twenty  gallons. 
These  cans  are  placed  in  hot  water  until  the  milk  reaches  a  temperature 
of  90°,  when  it  is  again  strained  and  drawn  into  a  large  wooden  vat,  where 
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it  is  heated  nearly  to  the  boiling  point  by  means  of  steam  passed  through 
a  coil  of  copper  pipe  at  the  bottom  of  the  vat.  The  milk  then  receives 
an  addition  of  one  and  one-ouarter  pound  of  the  best  white  granulated 
sugar  to  each  gallon,  after  which  it  is  drawn  into  a  vacuum  pan  of  3,000 
quails'  capacity,  where  it  is  again  heated  by  steam  for  about  three  hours, 
losing  15  per  cent,  of  its  bulk.  It  is  then  drawn  oft'  into  cans  holding 
forty  quarts  each.  These  cans  are  set  in  a  large  vat  containing  water 
kept  at  a  temperature  equal  to  that  of  the  milk  they  contain,  and,  when 
the  temperature  of  the  milk  is  reduced  below  70°,  it  is  emptied  into  large 
cans,  and  thence  drawn  into  small  cans  holding  one  pound,  which  are 
immediately  sealed  to  exclude  air,  and  made  ready  for  market.  The 
wholesale  price  at  the  factory,  in  the  latter  part  of  the  year  1869,  was 
$3  50  per  dozen  cans,  or  a  trifle  over  29  cents  per  pound.  Condensed 
milk  is  also  prepared  without  sugar. 

MISMANAGEMENT  IN  BUTTER-MAKING. 

The  exigencies  of  trade,  especially  of  foreign  demand,  have  wrought  a 
very  marked  improvement  in  the  quality  of  American  cheese ;  but  the 
butter  of  this  country,  notwithstanding  the  influence  of  emulation  gene- 
rated by  association  and  the  successful  example  of  superior  butter- 
makers,  presents  a  low  average  of  excellence. 

Mr.  F.  D.  Curtis,  of  Saratoga  County,  New  York,  in  charge  of  the  exhi- 
bition of  dairy  products  at  the  New  York  State  Fair  in  1 8G9,  administered 
some  severe  reproofs  to  the  butter-makers  of  the  State  as  they  were  rep- 
resented by  exhibitors  at  the  fair,  and  mentioned  the  following  defects : 
Mixture  of  sour  milk  with  the  cream,  causing  rancidity  in  the  butter ; 
carelessness  in  putting  down  the  several  layers  of  the  firkin  or  tub ;  neg- 
lect of  proper  precautions  against  injury  from  changes  of  temperature 
in  transportation.  Two-thirds  of  the  butter  marketed  is  damaged  by 
such  mismanagement,  and  depreciated  in  price.  When  exposed  to  sale, 
it  is  generally  found  that  the  lower  portion  of  the  contents  of  a  tub  is 
the  poorest,  and  the  discovery  of  this  fact  causes  not  only  a  diminution 
of  price  on  the  whole  package,  but  also  suspicion  of  intended  deception. 
Yet  no  deception  has  been  intended.  The  difference  in  quality  has  arisen 
from  improper  management  of  the  lower  layers,  the  upper  layer  having 
been  kept  in  good  condition  by  carefully  covering  it  with  salt  when 
placed  in  the  tub.  Wheu  forwarded  to  market  in  warm  weather,  this 
imperfectly  packed  butter  is  placed  in  the  low  temperature  of  an  ice-car, 
and  on  its  arrival  at  the  city  depot  it  is  often  unloaded  and  carted  un- 
der a  broiling  sun.  The  method  of  packing  the  best  Philadelphia  butter, 
which  is  put  up  in  nicely  stamped  rolls,  placed  in  tin  pails  with  ice-res- 
ervoirs at  top  and  bottom,  and  then  packed  in  wooden  tubs  with  closely 
fitting  covers,  nets  the  producer  40  to  50  per  cent,  more  than  is  received 
for  large  and  imperfectly  marketed  packages. 

Behind  all  such  errors  of  manufacture  and  handling  of  the  product, 
lies  the  primary  evil  of  mismanagement  of  the  animal,  the  living  machine 
of  production.  Neglect  to  provide  shelter  from  burning  suns ;  stinting 
of  nutritious  food  in  winter,  after  milking  hard  through  the  summer 
months ;  the  use  of  close,  ill-ventilated  stables  and  scantily  littered  stalls, 
and  carelessness  in  eliminating  noxious  weeds  from  pastures,  lead  to 
the  most  serious  evils,  abortion  included,  and  are  yet  frequent  among 
farmers  who  cannot  justly  plead  want  of  information  as  their  excuse. 
At  no  other  period,  i>erhaps,  is  want  of  care  so  injurious  as  at  the  time 
of  u  coming  in."  Mr.  Harris  Lewis,  of  Herkimer  County,  New  York,  re- 
marks that,  from  the  time  cows  commence  coming  in  to  the  time  of 
greatest  yield  of  milk,  (a  period  which  may  be  assumed  at  three  months' 
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duration,)  there  arc  more  losses  from  accident,  sickness,  and  death  than 
during  the  other  nine  months  of  the  year ;  and  a  large  percentage  of 
these  losses  is  from  want  of  care,  want  of  proper  food,  and  neglect  of  a 
judicious  system  of  feeding.  Such  a  system  includes  a  liberal  provision 
of  the  best  grasses,  if  possible,  and,  when  these  are  not  attainable,  such 
grass  as  may  be  had,  with  grain  and  other  nutritious  substances  added. 
Meadow  grasses,  and  red  and  white  clover,  cut  in  blossom  and  well 
cured,  supplemented  by  roots,  make  excellent  food.  After  coming  in, 
cows  should  have  not  only  good  food,  but  also  careful. superintendence. 
They  should  be  separated  from  those  coming  in,  if  it  can  be  done  with- 
out materially  altering  the  temperature  of  the  stable.  They  should  be 
fed,  watered,  and  milked  regularly,  by  the  same  milkers,  when  practi- 
cable, and  be  carded  daily  when  kept  up. 

DIFFERENCE  IN  YIELD  OF  COWS. 

Mr.  Lewis  states  that  he  has  made  many  experiments  on  his  own 
farm  to  test  the  value  of  the  milk  of  cows  at  different  ages  for  the 
manufacture  of  butter  and  cheese.  He  finds  that  the  milk  of  cows 
from  six  to  ten  years  old  will  produce  40  to  GO  per  cent,  more  cream 
than  the  milk  of  their  offspring  two  years  old,  and  that  the  specific 
gravity  of  the  milk  of  old  cows  is  8  to  10  per  cent,  less  than  that  of 
the  milk  of  two-year-old  heifers,  the  animals  being  fed  and  treated 
alike. 

A  writer  in  one  of  the  western  agricultural  journals  says  that,  on 
emigrating  to  this  country  from  the  Ayrshire  region,  he  was  aston- 
ished at  the  great  inequality  of  yield  among  American  cows,  a  single 
cow,  perhaps,  giving  twenty -five  quarts  of  milk  daily,  and  six  others  of 
the  same  herd  not  more  than  ten  or  twelve  quarts  each,  while  Ayrshire 
cows  in  their  native  country  will  average  twenty  to  twenty-five  quarts 
daily  for  the  first  three  months  after  coming  in. 

MILK  SUPPLY  OF  CITIES  AND  TOWNS. 

The  milk  supply  of  our  cities  and  towns  involves  sanitary  and  eco- 
nomical considerations  of  the  highest  importance.  The  accompanying 
abstracts  of  reports  of  milk  inspectors,  and  of  others  conversant  with 
the  milk  business  in  various  sections  of  the  country,  illustrate  the  mag- 
nitude of  the  interests  involved  in  this  branch  of  dairy  farming,  the 
abuses  connected  -with  it,  and  the  methods  used  to  counteract  these 
abuses,  the  frequent  disproportion  between  prices  at  first  hands  and 
the  cost  to  city  or  town  consumers,  and  the  comparative  profits  to  pro- 
ducers of  marketed  milk  and  milk  manufactured  into  butter  or  cheese. 

Inspection  of  milk  in  Boston. — The  first  act  to  punish  fraud  in  the  sale 
of  adulterated  milk  in  Massachusetts  was  passed  by  the  legislature  of 
that  State  during  the  winter  of  1856.  This  act  authorized  any  person 
to  make  complaint  and  to  prosecute  for  violations  of  its  provisions ;  but, 
as  far  as  is  known,  no  complaints  were  made.  The  law  accomplished 
nothing.  In  the  winter  of  1859  a  new  law  was  enacted,  which  provided 
for  the  appointment  in  towns  and  cities  of  inspectors  of  milk,  whose 
duty  it  should  be  to  detect  adulterations  of  milk  and  secure  the  convic- 
tion and  punishment  of  offenders.  Boston  was  the  first  municipality 
in  the  State  to  appoint  an  inspector  whose  time  should  be  exclusively 
devoted  to  the  performance  of  this  duty,  and  it  is  believed  that  it  was 
the  first  city  on  the  continent  to  make  the  effort  to  secure  a  supply  of 
pure  milk  for  its  citizens  by  arresting  and  punishing  the  venders  of  an 
impure  article.  The  office  of  the  Boston  inspector  was  established 
August  10, 1859. 
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In  March,  1864,  the  law  was  again  revised.  The  new  act  forbade, 
under  stated  penalties,  sales  of  milk  produced  from  cows  fed  upon  the 
refuse  of  distilleries,  or  any  substance  deleterious  to  the  quality  of  the 
milk ;  it  also  forbade  the  sale  of  milk  produced  from  sick  or  diseased 
cows;  also  the  sale  of  milk  adulterated  with  water  or  any  foreign  sub- 
stance. City  governments  were  required,  and  the  authorities  of  towns 
were  permitted,  to  appoint  one  or  more  inspectors  of  milk.  Venders  of 
milk  were  required  to  register  with  the  inspectors  their  names  and  places 
of  business.  In  1868  the  law  of  1864  was  so  modified  as  to  limit  the 
imposition  of  penalties  to  persons  selling  milk  known  by  them  to  be 
adulterated.  It  was  soon  found  that  this  qualification  opened  the  way 
to  constant  evasion,  and  rendered  the  law  to  a  large  extent  ineffective. 
Iu  addition  to  the  immunity  afforded  to  willful  iguorauee,  was  the  diffi- 
culty of  proving  criminal  knowledge.  The  public  very  naturally  held 
that  the  crime  of  ignorance  was  not  less  culpable  than  the  guilty  knowl- 
edge, and  that  dealers  should  be  held  as  responsible  for  one  as  for  the 
other.  In  the  following  year,  therefore,  the  distinction  was  annulled. 
By  an  act  approved  April  10, 1869,  the  sale,  or  possession  with  intent  to 
sell,  of  adulterated  milk  was  forbidden,  under  a  penalty  of  a  fine  of  not 
less  than  $20  nor  more  than  $100.  A  similar  penalty  was  imposed  upon 
the  sale  of  adulterated  milk  for  manufacture  into  butter  or  cheese. 

The  following  particulars  are  derived  from  the  reports  of  Mr.  Henry 
Faxon,  inspector  of  milk  for  the  city  of  Boston,  for  the  period  extending 
from  March  31, 1869,  to  March  31, 1871. 

Very  few  Boston  milkmen  produce  on  iheir  own  farms  the  milk  which 
they  sell.  Two  sources  of  supply  are  mied  upon.  Many  are  supplied 
from  the  stations  at  the  termini  of  those  railroads  which  bring  milk  from 
the  country.  Others  live  a  few  milei  from  the  city,  and  at  night  go 
through  their  respective  neighborhoods  and  collect  a  few  cans  each  from 
small  farmers.  A  few  milkmen  are  supplied  by  large  dairies.  The  quality 
of  the  milk  collected  near  the  city  does  not  differ  materially  from  that 
supplied  by  the  railroads.  Both  kinds  are  regarded  as  good,  fresh, 
family  milk.  Most  of  the  milk  used  in  Boston,  however,  is  obtained 
through  the  railroads.  The  general  plan  of  conducting  the  milk  busi- 
ness on  these  roads  is  thus  described: 

Milk  agents  contract  twice  a  year  with  the  farmers  for  their  milk, 
October  1  and  April  1,  and  agree  to  pay  monthly.  Milk  collectors  are 
employed  by  the  agents  to  collect  the  milk  from  the  farmers'  doors,  and 
to  deliver  it  at  the  door  of  the  milk-car  to  the  agent,  who  remains  on  the 
train.  From  the  milk  account  of  his  collectors,  and  the  dairy  marks  on 
the  cans,  he  knows  from  whom  each  can  of  milk  came.  The  milkmen 
receive  their  supply  from  the  agent  upon  the  arrival  of  the  train  at 
the  city,  paying  him  once  a  month.  Some  of  this  milk  is  distributed 
to  consumers  immediately;  the  remainder  is  conveyed  direct  to  the 
stables  of  the  milkmen  and  is  packed  in  ice  until  its  delivery  at  an 
early  hour  in  the  morning. 

The  supply  is  always  equal  to  the  demand,  except  during  portions  of 
July,  August,  and  September,  when  it  sometimes  fails  in  part,  owing  to 
warm  weather. 

The  milk-cans  used  for  the  conveyance  and  sale  of  milk  by  the  dealers 
are  of  two  classes,  known  as  large  and  small  cans.  The  large  cans, 
which  hold  nine  quarts  and  a  pint,  are  in  general  use  by  the  milk  trade 
of  Worcester  County,  and  by  many  of  those  who  collect  their  milk  in 
the  towns  in  the  vicinity  of  Boston.  The  small  cans,  which  hold  eight 
quarts  and  one-half  pint,  are  mostly  in  use  on  the  Fitchburg,  Lowell,  and 
Eastern  railroads.    Many  of  the  milkmen  engaged  in  the  family  trade 
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have  small  can&  holding  from  a  pint  to  four  and  six  quarts  respectively, 
which  thoy  fill  from  the  larger  cans  to  suit  customers. 

The  prices  of  milk  for  1868,  1869,  and  1870  have  been  as  follows : 
Summer  rates,  at  the  farmer's  door,  4  to  4i  cents  a  quart ;  at  depots  in 
or  near  the  city,  5  to  5£  cents  a  quart ;  delivered  in  cans  at  store*  and 
.shops,  about  6£  cents  a  quart;  retailed  to  families,  8  cents  a  quart* 
Winter  rates,  at  the  farmer's  door,  about  5  cents;  retailed  to  families, 
9  cents. 

Adulterations  of  milk  have  been  traced  to  all  classes  of  dealers,  except 
the  railroad  agents :  to  wholesale  dealers,  who  distribute  to  families, 
stores,  etc.,  from  wagons ;  to  retail  dealers,  who  sell  in  small  quantities 
from  market  places,  stores,  shops,  and  cellars ;  and  to  the  milk  producers. 
The  foreign  material  of  the  adulterated  milk  is  almost  always  water  only. 
Salt  is  sometimes  added  to  make  up  the  loss  in  specific  gravity,  burnt 
sugar  to  alter  the  blue  tinge  of  the  watered  milk,  and  carbonate  of  soda 
to  prevent  souring.  During  the  winter  few  complaints  of  adulteration 
are  made,  but  many  that  the  milk  is  old,  or  that  it  has  been  skimmed. 
Poor  families,  for  obvious  reasons,  are  much  oftener  served  with  adult- 
erated or  inferior  milk  than  the  prosperous  classes.  % 

During  the  year  ending  March  31, 1870, 1,680  samples  of  milk  were 
inspected,  of  which  520  were  found  to  be  more  or  less  adulterated. 
Nineteen  samples,  subjected  to  chemical  analysis,  averaged  28.83  per 
cent,  of  adulteration,  the  largest  percentage  being  41.17.  The  supply  of 
milk  to  the  city  during  the  year  amounted  to  7,646,020  gallons,  at  a  cost 
to  the  consumers  of  $2,599,646  80. 

During  the  year  ending  March  31, 1871, 1,700  samples  of  milk  were 
inspected,  of  which  610  were  found  to  be  adulterated.  Twenty  samples 
analyzed  r>y  the  chemist  show*!  an  average  adulteration  of  32.40  per 
cent.,  the  largest  percentage  being  50.34,  and  the  smallest  21.03.  The 
number  of  gallons  supplied  to  the  city  during  the  year  was  8,510,340; 
daily  supply,  23,316  gallons.  The  cost  to  cousumers  for  the  year  was 
$2,893,515  60;  daily  cost,  $7,927  44.  The  whole  number  of  complaints 
in  court  from  the  enactment  of  the  law  to  March  31, 1871,  was  206 ;  num- 
ber of  convictions,  135 ;  failures  to  convict,  69 ;  cases  yet  pending,  2. 

The  1,700  samples  of  milk  inspected  during  the  past  year,  and  the 
610  samples  that  were  found  to  be  more  or  less  adulterated,  do  not  give 
the  actual  extent  of  adulteration  throughout  the  city.  The  milk  exam- 
ined was  supposed  to  be  adulterated,  or  the  inspector  would  not  have 
been  requested  to  test  it.  The  quantity  of  milk  adulterated  and  sold 
without  exciting  complaint  can  only  be  conjectured.  It  is  a  significant 
fact  which  the  inspector  states,  that  u  in  all  the  complaints  carried  before 
the  courts  during  the  past  year  for  violations  of  the  milk  law,  the  parties 
pleaded  guilty,  paid  their  fine  and  costs,  and  were  advertised,  as  required 
by  the  statute." 

The  price  of  milk  at  the  furiner's  door  during  1870  averaged  4£  cents 
a  quart ;  the  price  paid  by  consumers  averaged  8£  cents  per  quart,  or 
exactly  80  per  cent,  more  than  the  farmer  received.  At  the  price  ob- 
tained for  their  milk,  farmers  complain  that  they  are  not  suiiiciently 
compensated  for  their  labor  and  capital  invested.  If  they  could  receive 
some  portion  of  the  profits  which  the  middle-men  exact,  they  would  have 
less  cause  for  complaint,  and  consumers  would  not  be  so  liable  as  they 
now  are  to  an  increase  in  price.  Much  attentiou  is  being  given  to 
various  schemes  for  dispensing  with  the  services  of  one  or  two  classes  of 
middle-men. 

Inspection  of  milk  in  New  York  and  Brooklyn. — Mr.  C.  P.  Chandler, 
chemist  to  the  metropolitan  board  of  health,  which  has  sanitary  superin- 
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tendenoe  of  the  district  comprising  Now  York,  Brooklyn,  and  certain 
neighboring  towns,  has  presented  to  the  board  a  report  concerning  the 
results  of  investigations  made  by  him  in  1869  into  the  character  of  the 
milk  supplied  to  consumers  in  that  district,  from  which  wo  glean  the  fol- 
lowing facts : 

During  the  year  293  specimens  of  milk  were  chemically  examined. 
Forty-one  of  these  were  taken  in  the  latter  part  of  February  from  cans 
in  the  hands  of  milkmen  arrested  in  the  act  of  diluting  milk.  Four 
samples  coutained  proportions  of  pure  milk  ranging  from  37  to  00  i>er 
cent.  5  nineteen  contained  80  to  97  per  cent,  of  pure  milk ;  the  remainiug 
eighteen  were  entirely  pure,  probably  for  the  reason  that  the  work  of 
dilution  had  been  interrupted.  In  addition  to  these  forty-one  cans,  four 
cans  iilled  with  water  were  found  in  the  hands  of  milkmen. 

In  April,  seven  samples  of  milk  were  collected  at  one  of  tho  crowded 
cow  stables  in  Brooklyn.  These  samples  were  specially  deficient  in  butter 
globules,  and  were  in  every  respect  inferior  to  the  milk  of  healthy  cows. 
No  other  indication  of  disease  could  be  detected  in  the  milk.  The  blood 
of  the  confined  cows  was  found  to  be  strikingly  deficient  in  red  cor- 
puscules,  containing  from  2  to  6  per  cent,  more  water  than  is  present  in 
healthy  blood.  Notwithstanding  the  fair  appearance  of  these  cows, 
they  were  not  in  a  sound,  healthy  condition,  and  though  analysis  might 
fail  to  detect  any  specific  poison  in  their  milk,  it  could  not  be  considered 
healthy  food.  Other  large  cow  stables,  to  which  the  attention  of  the 
board  had  been  called,  were  found  to  be  overcrowded,  dark,  damp,  and 
deficient  in  ventilation,  but  the  animals  kept  in  them  generally  presented 
a  fair  appearance. 

In  June  and  July,  two  hundred  and  ten  samples  purchased  from  retail 
dealers  in  various  parts  of  the  district  were  analyzed.  In  these  the  per- 
centage of  pure  milk,  as  shown  by  the  lactometer,  varied  from  37  per 
cent,  to  above  the  standard,  averaging  72£  per  cent. 

During  the  last  four  months  of  1869,  thirty-five  samples  were  exam- 
ined, in  which  the  percentage  of  pure  milk  ranged  from  50  per  cent,  to 
above  the  standard,  averaging  82.44  per  cent.  In  these  samples,  as  in 
all  others  analyzed  during  the  year,  water  was  the  only  adulterating 
substance  discovered. 

Mr.  Chandler  states  that  the  average  quality  of  the  milk  supply  of  the 
cities  of  New  York  and  Brooklyn  is  represented  by  the  addition  of  one 
quart  of  water  to  every  three  quarts  of  pure  milk. 

Milk  production  near  Neiv  lorAr.— In  Essex  and  Union  Counties,  New5 
Jersey,  lying  a  short  distance  from  the  city  of  New  York,  and  including 
within  their  bounds  a  large  city  and  town  population,  tho  production 
of  milk  has  become  tho  leading  agricultural  interest. 

Although  tho  soil  of  these  counties— a  clayey  loam,  well  watered  by 
springs  and  streams — is  admirably  adapted  to  grazing,  the  high  price 
of  laud,  averaging  about  $300  per  acre,  necessitates  a  special  system  of 
feeding.  The  larger  number  of  those  engaged  in  milk  production  own 
only  a  few  acres  each,  on  which  are  kept  froni  six  to  ten  cows.  A  few 
herds  number  from  twenty-five  to  thirty  head,  but  a  herd  numbering 
fifty  cows  or  more  is  rarely  seen.  From  early  in  May  to  tho  middle  of 
July,  pasturage  is  largely  supplemented  by  stable  feeds  of  green  rye, 
meal,  bran,  and  brewers7  grains.  During  the  subsequent  three  months, 
corn-fodder  is  the  main  food*  eked  out  with  brewers'  grains,  etc.  Kowen 
pasture  is  obtained  in  October.  From  November  to  the  last  of  April, 
hay*  turnips,  grains,  meal,  and  bran  are  fed,  with  the  addition  of  corn- 
stalks during  a  considerable  part  of  the  time.  Turnips  are  raised 
largely  for  food,  chiefly  the  white  or  "cowhoni"  variety,  and  are  highly 
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valued  as  an  auxiliary  during  winter,  giving  the  cows  a  good  appetite, 
and  thus  atding  to  keep  them  in  good  condition.  They  are  especially 
nutritious  when  fed  with  meal  or  other  ground  food.  One  hundred 
bushels  of  turnips  are  considered  a  full  supply  for  one  animal  during 
the  winter.  In  the  same  season  the  quantity  of  brewers'  grains  fed  to 
each  cow  in  milk  amounts  to  about  six  bushels. 

The  majority  of  those  who  stock  heavily  with  cows  purchase  city  ma- 
nure in  addition  to  that  made  on  the  farm.  Under  a  prevailing  system 
of  liberal  dairy  management,  the  land  is  annually  increasing  in  value, 
and  it  is  estimated  that  the  crop  production  is  now  double  the  yield  of 
the  same  land  twenty-live  years  ago.  There  are  between  3,000  and  4,000 
cows  in  the  two  counties,  costing,  when  purchased,  from  $75  to  $100 
each.  An  estimate  for  the  entire  season  puts  the  average  yield  per  cow 
at  eight  quarts  daily.  The  average  price  obtained  for  the  milk  at  the 
farmer's  door  is  5£  cents  a  quart.  The  gross  income  from  milk  ranges 
from  $125  to  $200  per  cow  per  annum. 

Supply  of  milk  by  railroad. — The  following  information  is  furnished  to 
the  Department  by  Mr.  E.  Eockwell,  of  Colebrook,  Connecticut:  During 
the  month  of  January,  1870, 1,400  quarts  of  milk  per  day  were  sent  from 
Colebrook  to  the  city  of  New  York.  The  farmers  received  6  cents  per 
quart,  delivered  at  the  Winsted  depot,  distant  one  hundred  and  twenty- 
one  miles  from  New  York  by  rail.  The  freight  from  Winsted  to  New 
York  was  1£  cents  per  quart,  and  the  commission  paid  in  New  York  was 
one-half  cent  per  quart.  The  milk  was  sold  to  dealers  in  that  city  at 
8  cents  per  quart.  The  quantity  sent  in  the  early  part  of  Jane  was  about 
1,000  quarts  per  day,  delivered  at  the  Winsted  depot  at  2J  cents  per 
quart.  The  average  price  at  that  point,  for  the  year  ending  April  1, 
1870,  was  4  J  cents  per  quart.  For  the  same  period  the  average  receipts 
for  the  product  of  each  cow  of  different  dairies  ranged  from  $60  to  $120. 
Mr.  EockwelPs  dairy  of  12  cows  averaged  $116  81  per  cow.  A  cheese 
factory  has  just  been  completed  at  Colebrook,  with  facilities  for  manu- 
facturing the  milk  of  about  500  cows.  This  enterprise  will  probably 
lessen  the  quantity  of  milk  sent  to  New  York  from  Colebrook. 

In  a  letter  to  the  Department,  dated  July  20, 1870,  Mr.  E.  S.  Woodford, 
of  West  Winsted,  states  that  at  that  depot  farmers  were  then  receiving 
o£  cents  a  quart  for  milk. 

"A  correspondent  of  the  Department  in  Berkshire  County,  Massachu- 
setts, writes  that  the  number  of  cows  in  that  county  has  increased,  and 
that  the  sending  of  milk  to  market  is  a  profitable  business,  much  more  so 
than  its  manufacture  into  butter  and  cheese.  Mr.  J.  Z.  Goodrich,  of  Stock- 
bridge,  in  the  same  county,  in  a  letter  addressed  to  the  farmers  of  his 
section,  states  that  during  the  season  of  1869,  and  even  during  the  sum- 
mer months,  milk  was  carried  every  day  on  the  Housatonic  Eailroad 
from  Dalton  and  Pittsfield  to  New  York  City,  a  distance  of  about  one 
hundred  and  seventy  miles.  It  was  brought  to  the  station  in  the  after- 
noon, and  delivered  in  New  YoVk  the  next  morning,  in  good  condition, 
and  in  time  to  be  served  to  customers  before  breakfast.  The  milk  train  of 
the  Housatonic  Eailroad  commenced  running  October  1, 1867,  carrying 
41  cans  of  40  quarts  ouch.  The  number  increased  to  about  230  cans  per 
day  iu  1868,  aud  to  390  in  1869.  Mr.  Goodrich  adds  that  the  demand  is 
yearly  increasing.  In  his  opinion  the  business  will  improve  the  farming 
lands  of  that  section  more  than  any  other  agricultural  specialty;  and  he 
thinks  the  county  ought  to  raise  its  milk  production  to  40,000  quarts 
daily  within  three  years.  As  an  illustration  of  the  tendency  of  this 
business  to  enhance  the  value  of  land,  one  farmer  on  the  Housatonic 
Eailroad  acknowledges  that  it  has  already  added  $3,000  to  the  value  of 
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his  farm.    Mr.  Goodrich  estimates  that  it  has  added  $20,000,000  to  the 
value  of  farms  on  the  Harlem  Eailroad. 

Mr.  Eli  Smith,  of  Sheffield,  Massachusetts,  informs  us  that,  noxt  to  West 
Cornwall,  Connecticut,  Sheffield  is  the  most  important;  milk  station  in 
the  Housatonic  Valley.  When  the  milk  tram  commenced  running  on 
the  Housatonic  Railroad,  in  October,  1867,  this  station  sent  only  four 
cans  per  day.  During  the  yea*  ending  November  30, 1870,  it  forwarded 
to  New  l#rk  25,177  cans,  of  40  quarts  each,  amounting  to  251,770  gal- 
lons. The  nlonth  6f  largest  shipment  was  May,  during  which  28,730 
gallons  were  forwarded ;  the  quantity  declining  in  November  to  17,260 
gallons.  The  business,  which  is  gradually  increasing,  returns  to  pro- 
ducers from  3  to  4£  cents  per  quart  in  summer,  and  from  5  to  6  cents  in 
winter.  Sheffield  is  one  hundred  and  thirty-six  miles  distant  from  New 
York  by  rail.  The  station  of  West  Cornwall,  Connecticut,  one  hundred 
and  eighteen  miles  from  New  York,  during  the  year  ending  November- 
30, 1870,  sent  to  market  265,450  gallons  of  milk. 

Milk  supply  of  St  Louis. — It  might  be  supposed  that  the  market 
afforded  for  the  pale  of  milk  by  the  wants  of  a  large  city,  or  even  a 
flourishing  town,  would  soon  produce  in  the  surrounding  country  a  cor- 
responding competition  for  its  supply,  especially  where  the  conditions 
of  farming  are  well  adapted  to  milk  production.  This,  however,  is  not 
always  so,  even  in  localities  of  superior  agricultural  development^  as  is 
shown  in  the  difficulty  experienced  by  the  citizens  of  St.  Louis  in  ob- 
taining a  sufficient  supply  of  milk.  In  January,  1870,  Mr.  C.  W.Murtfeldt, 
secretary  of  the  Missouri  State  Board  of  Agriculture,  stated  that,  at 
that  time,  the  city  received  no  supply  of  milk  by  railroad,  while  at  his 
residence  at  Kirkwood,  fourteen  miles  from  St.  Louis,  on  the  Pacific 
Eailroad,  "not  a  quart  of  milk  is  furnished  for  less  than  10  cents,  and 
even  at  that  price  people  do  not  expect  to  get  it  pure.  The  night's  milk 
is  skimmed  and  mixed  with  the  morning's  milking,  which  is  probably 
the  nearest  to  pure  milk  which  any  of  them  get."  In  a  letter  to  the 
Department,  dated  September  24, 1870,  Mr.  Murtfeldt  states  that  two 
associations  have  been  formed  for  the  purpose  of  sending  milk  to  St. 
Louis — one  in  St.  Charles  and  Warren  Counties,  and  the  other  in  St. 
Louis  and  Franklin  Counties.  He  adds  that  the  retail  price  of  milk  in 
St.  Louis  in  summer  and  winter  is  10  cents  a  quart. 

In  St.  Louis  and  its  immediate  vicinity  there  are,  in  round  numbers, 
150  milk  dairies,  50  per  cent,  of  these  being  within  the  city  limits,  and 
the  remainder  being  situated  from  one  to  two  miles  beyond  its  bound- 
aries. The  smallest  of  these  dairies  keep  not  more  than  five  cows  each. 
The  largest  is  that  of  Leser  &  Co.,  embracing  640  to  840  cows,  according 
to  the  season  of  the  year.  The  animals  of  this  dairy  are  well  fed,  sup- 
plied with  good  water,  and  suitably  lodged.  In  many  of  the  small 
dairies  the  cows  are  crowded  into  dilapidated  and  filthy  sheds.  In  all 
the  dairies  the  stock  is  native  and  of  inferior  quality,  values  ranging 
from  $25  to  $80  per  head — few  animals  bringing  the  latter  price.  In  a 
large  portion  of  the  dairies,  distillers'  slops,  at  10  cents  a  barrel,  and 
malt,  at  6  cents  a  bushel,  are  almost  exclusively  fed,  a  little  hay  being 
occasionally  given.  A  gentleman  of  prominence  in  the  dairy  business 
states  that  in  the  St.  Louis  dairies  the  mortality  among  cows  frequently 
amounts  to  12  per  cent,  of  the  whole  number  annually,  mainly  resulting 
from  close  confinement,  imperfect  and  filthy  shelter,  impure  water,  and 
inferfor  food.  The  milk  sold  is  generally  free  from  adulteration,  using 
the  term  in  its  common  acceptation. 

21  A 
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BUTTER-MAKING  WEST  OF  THE  MISSISSIPPI. 

In  the  early  part  of  the  year  1870,  at  a  meeting  of  the  St  Louis 
Farmers'  Club,  Mr.  Murtfeldt  stated  that,  while  the  grocery  stores  of  the 
vicinity  were  placarded  with  advertiseiDents  of  Ohio,  New  York,  and 
sometimes  Kock  Eiver  butter,  no  mention  was  made  of  Missouri  butter. 
Yet  excellent  butter  is  made  by  individuals  in  Eastern  Missouri.  In 
St.  Louis,  with  hay  at  $20  per  ton,  and  bran  and  meal  at  average  prices, 
the  keeping  of  a  cow  amounts  to  $90  a  year,  while  on  a  farm  with  good 
pasture  it  would  probably  not  amount  to  one-half  that  sum. 

Mr.  Hedges  stated  before  the  same  club  that  the  wife  of  one  of  its 
members  makes  butter  that  would  sell  in  the  St.  Louis  market  for  Goshen 
butter;  yet,  said  he,  "farmers  here  are  killing  their  calves,  and  selling 
their  hay,  and  it  is  a  losing  business.  Yet  this  section  presents  excel- 
lent facilities  for  raising  good  dairy  stock,  as  well  as  beef  cattle." 

Mr.  A.  M.  Swan,  of  Oregon,  Holt  County,  Missouri,  in  a  pamphlet  do- 
scribing  the  resources  of  that  county,  says :  "At  this  writing,  poor  coun- 
try made  butter,  some  of  it  half  lard,  is  selling  at  40  cents  per  pound,  and 
is  difficult  to  obtain  even  at  that  exorbitant  rate."  He  remarks  that 
dairy  farming  would  be  very  profitable  there,  but  that  little  land  has 
yet  been  brought  into  tame  pasture.  Holt  County  has  the  Missouri 
Eiver  for  its  western  boundary,  and  is  traversed  by  the  Council  Bluffis 
and  St.  Joseph  Kailroad.  The  thriving  city  of  St.  Joseph,  distant  about 
forty  miles  by  rail  from  the  center  of  the  county,  affords  an  excellent 
market  for  all  kinds  of  agricultural  products.  , 

Mr.  T.  T.  Turner,  a  breeder  of  dairy  stock  near  St.  Louis,  writing  to  the 
Department  in  September,  1870,  states  that  he  knows  of  no  organized 
butter  dairy  within  St.  Louis  County,  the  only  home  supply  coming  from 
farmers  who  manufacture  in  small  quantities  for  individual  customers. 
The  market  supply  is  chiefly  derived  from  Ohio.and  New  York.  Through- 
out the  year  the  price  of  good  fresh  butter  averages  40  cents  a  pound, 
extra  qualities  bringing  more.  The  Missouri  cheese  market  is  supplied 
from  the  products  of  Eastern  States.  Undoubtedly  cheese  and  butter 
manufacture  in  Missouri,  if  conducted  on  a  large  scale  and  sustained  by 
capital,  experience,  and  skill,  would  prove  very  remunerative. 

Mr.  Turner  writes  that  the  introduction  of  improved  dairer  stock  into 
Missouri  is  of  comparatively  recent  date.  Prior  to  1866,  a  few  Jerseys, 
and  perhaps  a  few  Ayrshires,  were  owned  and  bred  by  small  farmers  in 
the  vicinity  of  St.  Louis,  but  as  late  as  the  close  of  the  war  the  general 
sentiment  among  Missouri  farmers  was  adverse  to  the  purchase  of  im- 
proved stock  for  dairy  purposes.  In  St.  Louis  County,  since  that  period, 
the  demand  for  Jerseys  has  materially  increased,  although  in  the  State 
at  large  it  is  doubtful  whether  remunerative  sales  of  this  stock  could  be 
made  to  any  extent.  The  demand  for  such  stock  is  chiefly  from  gentle- 
men of  means  residing  near  the  city  who  defcire  superior  cows,  and  are 
willing  to  pay  good  prices  to  obtain  them.  While  purchasers  of  this 
class  have  readily  paid  for  grade  Jerseys  at  auction  sales  prices  ranging 
from  $100  to  $200  each,  according  to  the  grades,  farmers,  on  the  con- 
trary, have  been  disposed  to  sneer  at  such  "  fancy  cattle."  As  far  as 
Mr.  Turner's  experience  goes,  the  demand  for  Ayrshires  at  fair  prices  is 
very  small. 

Ip  an  address  before  the  Ohio  Dairymen's  Association,  at  Wellington, 
Ohio,  in  January,  1870,  Mr.  George  Williams,  of  Oneida  County,  New 
York,  stated  that  one  of  the  most  successful  dairymen  of  Herkimer  County, 
who  bred  stock  to  supply  the  waste  of  his  herd,  has  found  that  not  more 
than  two  in  five  of  his  calVes  prove  sufficiently  valuable  for  the  dairy  to 
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warrant  their  retention.  Mr.  Williams's  own  experience  in  raising 
Short-horn  grades — a  favorite  stock  with  New  York  dairymen — has  been 
scarcely  more  favorable,  and  has  involved  much  loss.  This  want  of 
6nccess  he  attributes  to  the  tendency  of  the  Short-horn  to  beef.  Not- 
withstanding the  preference  given  by  many  to  animals  of  this  stock  on 
account  of  the  ease  with  which  they  are  fattened  when  declining  in 
milk,  he  is  of  the  opinion  that  this  advantage  is  more  than  counter- 
balanced by  inferiority  in  yield  during  their  milking  period,  when  com- 
pared with  Ayrshires,  of  which  latter  it  is  said  that  four  in  five  of  their 
heifers  will  prove  profitable  milkers. 

CHEESE  MANUFACTURE  IN  THE  SOUTH. 

• 

In  the  report  for  1869,  page  356,  some  new  facts  were  presented  rela- 
tive to  cheese  manufacture  in  the  mountainous  sections  of  North  Caro- 
lina. At  the  State  Fair,  held  at  Kaleigh,  North  Carolina,  in  October, 
1870,  Mr.  William  S.  Cornell,  of  the  Elk  Mountain  Factory,  in  calling 
attention  to  the  great  inducements  which  these  sections  offer  to  dairy 
enterprise,  stated  that  they  produce  all  the  valuable  grasses  in  luxuriant 
growth,  are  favored  with  an  abundance  of  cool  water,  and,  at  elevations 
of  3,000  feet  or  more,  possess  a  climate  unsurpassed  on  the  continent. 
At  these  altitudes,  cows  are  not  tormented  in  the  warm  season  by  flies; 
the  night  air  is  so  cool  and  the  water  of  so  good  quality  that  no  ice 
is  required  to  keep  the  evening's  milk  until  morning ;  and  the  tempera- 
ture of  the  day  is  sufficiently  low  to  enable  the  manufacturer  to  work 
his  cheese  as  slowly  as  he  desires.  Mr.  Cornell  states  that  while  blue- 
grass  and  white  clover  make  good  milk,  he  has  found,  by  experiment, 
that  orchard  grass  will  produce  much  more  cheese  than  any  other  vari- 
ety with  which  he  is  acquainted,  and  he  therefore  strongly  recommends 
seeding  pastures  with  this  grass. 

The  following  is  the  method  of  manufacturing  cheese  at  the  Elk 
Mountain  Factory :  When  the  milk  is  received  at  night  it  is  placed  in 
the  vat,  the  agitator  is  put  in  motion,  and  water  sufficiently  cool  to 
bring  the  milk  to  a  temperature  of  62°,  or  less,  is  kept  running  about  it 
all  night.  When  the  milk  of  the  following  morning  is  added,  the  whole 
is  again  agitated  a  short  time,  to  dissipate  the  animal  odor;  it  then  re- 
ceives a  supply  of  coloring  matter,  is  heated  to  82°,  and  is  treated  with 
rennet  in  sufficient  quantity  to  induce  signs  of  coagulation  in  fifteen 
minutes,  the  surface  being  kept  slightly  agitated  until  about  the  time 
of  thickening.  As  soon  as  any  whey  makes  its  appearance  around  the 
edge  of  the  vat,  the  eurd  is  cut  with  great  care  to  avoid  bruising,  and, 
after  it  has  settled  sufficiently  for  the  whey  to  cover  it,  it  is  heated 
slowly  to  a  temperature  of  88°  or  90°.  It  is  then  cut  again  very  fine, 
and  heated  to  a  temperature  of  98°  or  100°,  at  which  it  is  kept  until 
sufficiently  cooked.  This  may  be  determined  by  tightly  pressing  a 
handful  of  the  ctlrd  and  suddenly  opening  the  hand,  when,  if  thoroughly 
cooked,  it  falls  apart.  The  curd  is  then  gradually  cooled,  until  it  be- 
comes sufficiently  acid,  when  it  receives  one  pound  of  salt  to  every  forty 
pounds  of  curd ;  is  put  in  hoops  and  pressed  for  several  hours ;  then 
bandaged  and  again  pressed  for  several  hours.  The  cheese  is  then  car- 
ried to  the  dry -house,  where  it  is  immediately  oiled  with  whey  butter, 
and  left  to  ripen. 

In  a  statement  of  later  date,  Mr.  Cornell  says  that  the  factories  of 
his  neighborhood  make  a  cheese  of  different  quality  from  the  New  York 
manufacture,  which  is  too  mild  for  the  Carolina  trade,  bringing  5  cents 
less  per  pound  than  the  product  of  the  home  factories.  The  latter  have 
been  laboring  under  the  disadvantage  of  a  poor  milking  stock,  and  to 


324  AGRICULTURAL  REPORT. 

remedy  this  the  Elk  Mountain  Factory  proposes  to  procure  a  lot  of 
cows  from  the  North. 

DAIRYING  IN  OHIO. 

At  the  Ohio  agricultural  convention  in  January,  1870,  Mr.  0.  W.  Horr, 
of  Wellington,  a  cheese  manufacturer,  stated  that,  during  the  past  four 
years,  cows  supplying  milk  to  butter  and  cheese  factories  in  that  section 
had  averaged  to  their  owners  an  annual  return  of  $50  per  cow,  the 
average  of  some  of  the  best  dairies  being  quite  $60  per  cow.  Mr.  W.  W. 
Wells,  of  Huntington,  who  keeps  thirty-three  cows  on  a  farm  of  200 
acres,  received  in  1868,  as  the  proceeds  of  his  butter,  after  deducting 
charges  for  making  and  boxing,  $2,100;  and  in  1869,  a  little  over  $2,300. 
He  has  expended  $200  yearly  for  labor,  and  $100  in  keeping  his  stock. 
This  would  make  the  average  net  proceeds  of  his  herd  $1,900  a  year,  or 
$57  58  for  each  cow.  No  allowance  is  made  in  this  estimate  for  assist- 
ance in  milking  given  by  his  wife  and  one  boy.  Mr.  Horr  stated  that 
the  assistant  assessor  of  his  district  had  informed  him  that  nine-tenths 
of  the  income  tax  collected  from  farmers  in  the  district  were  paid  by 
dairymen,  although  they  do  not  occupy  one-half  of  the  land. 

DAIRYING  IN  THE  NORTHWEST. 

The  dairy  business  in  the  States  of  Illinois,  Michigan,  Wisconsin,  Iowa, 
and  Minnesota  is  steadily  increasing.  No  more  favorable  field  is  open 
to  the  enterprising  dairyman.  Partial  statistics  for  these  States  for 
1869  and  1870  present  the  following  favorable  results : 

Illinois. — Elgin,  in  Kane  County,  is  the  center  of  one  of  the  leading 
dairy  districts  of  this  State.  It  is  estimated  that  there  are  9,000  cows 
within  a  radius  of  ten  miles  from  the  city.  During  1870  there  were 
produced  in  this  district  and  marketed,  or  made  into  butter  and  cheese, 
as  far  as  returns  have  been  received,  a  grand  total  of  3,462,715  gallons 
of  milk.  There  were  manufactured  1,697,705  pounds  of  factory  cheese. 
At  the  Elgin  condensing  factory,  376,106  gallons  of  milk  were  condensed 
and  shipped  to  -New  York.  At  the  Elgin  butter  factory,  19,560  pounds 
of  butter  were  manufactured,  besides  over  30,000  pounds  of  cream  and 
skim  cheese.  Exclusive  of  the  butter  made  at  this  factory,  350,000 
pounds  of  butter  passed  through  the  hands  of  Elgin  merchants*  The 
total  increase  in  the  milk,  butter,  and  cheese  production  of  the  district 
over  that  of  any  former  year  was  25  per  cent.  Elgin  shipped  to  Chi- 
cago 480,000  gallons  of  milk;  Algonquin, 236,000  gallons;  and  Dundee, 
684,152  gallons.  Dundee  also  shipped  42,980  poupds  of  cheese.  Clin- 
tonville  shipped  6,515  gallons  of  milk  and  600,790  pounds  of  cheese. 

The  Chicago,  Burlington  and  Quincy  Bail  way  carried  to  Chicago, 
during  1870,  from  ten  stations,  683,680  gallons  of  milk. 

The  manufacture  of  cheese  by  the  factory  system  is  a  far  more  promi- 
nent branch  of  the  dairy  business  of  Illinois  than  the  manufacture  of 
butter  or  the  sale  of  milk.  The  following  additional  statistics  of  this 
branch,  for  1869  and  1870,  will  make  apparent  the  magnitude  of  this 
interest  in  a  State  that  has  until  recently  given  but  little  attention  to 
dairying : 

Kane  County :  the  total  quantity  of  cheese  made  in  1869  was  3,920,750 
pounds,  which  sold  for  $548,005 ;  in  1870  there  were  a  number  of  new 
factories  started.  McHenry  County :  the  total  quantity  of  cheese  made 
in  1869  was  3,4^5,000  pounds,  which  sold  for  $486,500 ;  many  new  fac- 
tories were  started  in  1870,  and  the  old  factories  increased  the  number 
of  their  eows.  De  Kalb  County  has  increased  the  number  of  cows  and 
cheese.factories  during  1870 ;  in  1869,  2,113,800  pounds  of  cheese  were 
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made,  and  $223,500  were  realized.  In  Cook  County,  in  1869,  there  were 
1,710,000  pounds  of  cheese  made,  which  sold  for  $180,000 ;  this  county 
has  fifteen  factories,  an.d  3,600  cows  supply  them  with  milk.  Du  Page 
County  has  seven  factories,  which  made  1,092,500  pounds  in  1869,  selling 
for  $115,000.  Boone  County :  product  of  1869,  807,500  pounds,  which 
sold  for  $85,000 :  in  1870  there  was  a  large  increase  of  dairy  products ; 
there  are  seveu  factories,  supplied  by  2,200  cows.  Winnebago  County : 
product  of  1869,  439,275  pounds,  which  sold  for  $16,250 ;  in  1870  the 
factories  were  doubled  and  the  number  of  cows  greatly  increased.  Kan- 
kakee County,  in  186G,  had  ten  factories,  and  made  878,750  pounds,  which 
sold  for  $92,500;  in  1870  the  number  of  factories  was  increased  to  six- 
teen. Lake  County  had  seventeen  factories  in  1869,  and  made  1,562,125 
pounds,  which  sold  for  $177,750;  number  of  cows,  3,255;  in  1870  the 
number  of  factories  was  increased  to  twenty.  In  Will  County  there 
were  ten  factories  in  1869 ;  number  of  cows,  2,500 ;  product,  1,187,510 
pounds;  net  receipts,  $166,251  40;  since  1869  farmers  in  this  county 
have  engaged  more  largely  in  dairying.  The  total  number  of  cows  in 
the  dairy  section  of  Illinois,  in  1869,  attached  to  cheese  factories,  was 
36,180;  capital  invested  in  cows,  $1,680,250;  pounds  of  cheese  made, 
17,280,500,  which,  at  an  average  of  14  cents  per  pound,  sold  for  $2,419,279. 
The  cheese  product  of  1870  does  not  much  exceed  that  of  1869,  owing 
to  the  drought  in  the  early  part  of  the  former  year.  The  average  quan- 
tity of  cheese  made  by  each  cow  in  1869  was  475  pounds;  average  in 
1870,  about  425  pounds. 

Wisconsin. — The  manufacture  of  cheese  is  increasing  in  this  State  with 
great  rapidity.  In  1869  there  were  seventy-nine  factories  in  operation ; 
in  1870  this  number  was  increased  to  one  hundred  and  twenty-nine,  and 
many  cows  were  added.  In  1869  the  milk  of  13,200  cows  was  used ; 
value  of  cows,  at  $45  each,  $594,000;  quantity  of  cheese  made,  6,270,000 
pounds ;  net  receipts,  $877,800. 

Michigan. — The  manufacture  of  cheese  is  increasing  in  this  State ;  also 
the  manufacture  of  butter  by  the  factory  system.  Statistics  are  want- 
ing, but  substantial  progress  was  undoubtedly  made  in  1869  and  1870. 

Iowa. — Mr.  N.  Eldred,  of  Iowa  Falls,  reports  as  follows:  "Iowa  pro- 
duces very  little  cheese,  probably  not  more  than  one-tenth  the  quantity 
consumed  in  the  State.  Interest  in  the  business  of  dairying  is  being 
awakened,  and  I  think  it  safe  to  predict  that  double  the  quantity  of 
cheese  now  produced  will  be  made  two  years  hence.  The  cheese  is  made 
in  the  northern  half  of  the  State.  There  was  aiactory  started  in  Wright 
County  last  season,  one  in  Humboldt,  two  or  three  in  Cerro  Gordo,  one 
in  Jones,  and  my  own  in  Hardin  County ;  all  on  a  small  scale.  My  fac- 
tory is  perhaps  a  fair  sample :  whole  number  of  cows,  100 ;  ran  four 
months;  whole  number  of  pounds  of  cheese,  21,000;  sold  at  home  at 
15  cents  per  pound." 

Minnesota. — This  State  has  now  a  large  number  of  factories.  Bowen 
Brothers  have  one  at  Randolph,  Dakota  County,  that  uses  the  milk  of 
500  cows.    In  1870  there  were  about  twenty-five  factories  in  operation. 

The  number  and  product  of  cheese  factories  in  Indiana  were  increased 
in  1870  sufficient  to  supply  the  home  consumption  of  the  State. 

Mr.  I.  H.  Wanzer,  of  Elgin;  Illinois,  has  established  a  cheese  factory 
atCameroM,  Missouri,  with  fair  prospects  of  success. 

Prize  design  for  a  butter  and  cheese  factory. — The  Northwestern  Dairy- 
men's Association  has  awarded  a  prize  to  Mr.  M.  H.  Thompson,  of  Elgin, 
Illinois,  for  a  design  of  a  butter  and  cheese  factory.  The  plan,  a  draw- 
ing of  which  is  presented  herewith,  makes  the  measurement  of  the  main 
building  30  by  60  feet;  wing,  or  manufacturing  room,  28  by  28  feet,  one 
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story  high ;  ice-house,  12  by  16  feet,  with  butter  cellar  underneath ;  en- 
gine-room, 12  by  16  feet.     The  cheese-room  (wing)  is  built  3  feet  below 


the  level  of  the  main  building,  ttt&t  the  milk  may  be  conducted  instead  oi 
carried.  If  intended  for  winter  use,  the  first  story  must  be  of  stone, 
with  walls  18  inches  thick.  The  partitions  should  be  of  brick.  The 
cost  is  estimated,  upon  the  basis  of  freight  and  material  in  Fox  River 
Valley,  as  follows :  masonry,  $500';  superstructure,  $2,200;  equipment, 
$1,800;  total,  $4,000.  The  points  of  excellence  claimed  are  compact- 
ness, capacity  in  proportion  to  coat,  adaptability  to  any  site,  change  of 
size  without  change  of  plan,  and  adaptation  to  either  winter  or  summer 
work, 

DAIRYING  IK  CALIFORNIA. 

Favored  by  an  equable  climate,  the  dairy  interest  is  rising  to  a  prom- 
inent position  in  California,  and  promises  to  add  largely  to  the  wealth 
of  the  State  at  no  distant  day,  both  in  meeting  the  demand  for  home 
consumption  and  in  the  increase  of  exports.  The  counties  of  Lake, 
Sonoma,  Marin,  San  Mateo,  Santa  Cruz,  Santa  Clara,  Monterey,  and 
San  Luis  Obispo,  forming  the  central-coast  soction  of  California,  con- 
stitute the  chief  dairy  section  of  the  State.  The  more  northern  counties 
of  Mendocino  and  Humboldt,  though  perhaps  equally  well  adapted  to 
the  dairy  by  soil  and  climate,  are  as  yet  scantily  settled  and  poorly  pro- 
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vided  with  market  facilities.    The  eight  counties  above  mentioned  are 
reported  to  contain  about  25,000  milch  cows,  distributed  among  dairy 
estates  of  widely  varying  magnitude.  The  largest  dairy,  that  of  Howard 
&  Sbafter,  in  Marin  County,  numbers  between  3,000  and  4,000  cows. 
Steele  Brothers,  cheese  manufacturers,  own  two  herds  of  700  cows  each, 
one  in  San  Mateo  County,  and  the  other  in  San  Luis  Obispo  County. 
In  Monterey  County,  Mr.  S.  C.  Abbott  owns  1,000  cows,  a  herd  of  excellent 
butter-making  stock,  chiefly  of  Devon,  Short-horn,  and  Alderney  blood, 
besides  a  large  number  of  steers  and  young  cattle.    Other  dairies  num- 
ber respectively  300,  400,  and  600  cows.     There  are  many  important 
dairies  in  the  interior,  but,  as  a  rule,  that  portion  of  the  State  suffers 
the  disadvantages  of  greater  summer  heats  and  inferior  pasturage.  We 
gi^e  below  some  interesting  facts  in  regard  to  the  present  condition 
of  the  dairy  interest  in  California,  derived  from  the  statements  of  Mr.  X 
A.  TVillard,  of  Few  York,  who  visited  that  State  during  the  summer  ot 
1870,  in  company  with  other  distinguished  agriculturists  from  the  East. 
The  dairy  sections  of  the  coast  country  possess  a  low,  even  tempera 
tore,  with  winters  so  mild  that  cattle  need  but  little  shelter,  ana  are 
often  wintered  without  other  food  than  what  they  obtain  from  the  fields. 
Even  in  these  favored  localities,  however,  the  practice  of  good  managers 
is  to  give  a  daily  allowance  of  fodder  in  November  and  December,  dur- 
ing the  early  part  of  the  rainy  season^  at  which  time  the  old  grass  is 
injured  by  the  washing  of  copious  rains  and  the  new  growth  is  yet 
immature.    After  the  close  of  December,  green  pasturage,  embracing 
wild  oats,  the  nutritious  bunch  grass,  and  other  native  grasses,  is  found 
in  abundance  until  June  or  the  beginning  of  July,  when  the  dry  season 
commences,  which  lasts  until  the  hitter  part  of  October,  and  sometimes 
until  December.    During  this  dry  season,  the  bunch  grass  and  other 
wild  herbage,  though  browned  and  crisped  by  the  sun,  afford  a  grate- 
ful nourishment  to  the  stock,  keeping  it  in  high  condition.    The  period 
from  the  beginning  of  January  to  June,  in  California  dairy  localities, 
corresponds  to  the  best  grazing  season  of  the  Atlantic  slope. 

On  the  1st  of  August  Mr.  Willard  visited  the  Howard  and  Shafter 
ranch,  situated  at  Point  Reyes,  Marin  County,  near  San  Francisco,  and 
claimed  to  be  the  largest  butter  dairy  estate  in  the  world.  It  has  a  coast 
range  of  fifty  miles,  and  contains  75,000  acres,  the  surface  of  which  is 
diversified  by  a  succession  of  hills  and  valleys,  varied  occasionally  by 
large  level  tracts.  As  an  instance  of  the  expenditures  which  have  been 
made  on  the  property,  it  is  stated  that,  at  the  time  of  this  visit,  one 
hundred  miles  of  fencing  had  been  constructed,  at  a  cost  of  $400  per 
mile,  amounting  to  $40,000  for  fences  alone.  The  climate  is  cool,  the 
temperature  seldom  rising  above  65°,  or  sinking  below  50°,  the  average 
for  the  year  being  about  60°,  Stated  in  round  numbers,  there  are  3,000 
cows  in  milk  on  the  estate,  divided  into  twenty-oae  dairies.  Improve- 
ment of  milk  stock  was  commenced  in  1858  by  crossing  common  eastern 
cows  with  two  thorough-bred  Short-horn  bulisof  a  good  milking  family, 
brought  from  Vermont  at  a  cost  of  $10,000.  A  year  or  two  afterward, 
twenty-two  head  of  Devon  cattle  were. introduced,  but  did  not  prove 
satisfactory  for  dairy  purposes,  and  were  subsequently  discarded. 
Since  1865  Short-horns  have  been  the  favorite  stock,  and  the  practice 
has  been  to  raise  annually  one-fifth  of  the  calves  from  the  best  cows, 
resulting  in  a  good  average  product  of  milk  at  the  present  time.  The 
animals  are  quite  small,  compared  with  the  general  standard  of  Short- 
horns, and  are  more  active  than  usual  for  that  breed,  but  were  healthy 
and  in  excellent  condition  when  seen.  It  is  Mr.  Willard's  opinion  that 
Ayrshires  are  better  adapted  to  the  locality. 
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With  the  exception  of  the  u  Home  Ranche,"  the  various  divisions  of 
the  estate,  with  the  cows  and  the  necessary  buildings,  are  let  to  tenants, 
generally  at  a  rent  rate  of  $30  per  cow,  tenants  being  required  to  raise 
one-fifth  of  the  calves  and  to  build  or  keep  in  repair  certain  fences,  the 
owners  providing  the  materials.  Farm  implements  and  dairy  utensils 
are  furnished  by  the  tenants.  The  dairies  average,  for  the  season,  a 
yield  of  about  180  pounds  of  butter  per  cow.  Mr.  Willard  thus  describes 
the  butter- worker  used  by  these  dairies : 

It  consists  of  a  heavy  oak  slab,  of  circular  form,  set  at  an  inclination,  so  as  to  allow 
the  buttermilk  to  pass  off,  and  revolves  on  rollers  arranged  in  a  standard  which  sup- 
ports it  in  the  center.  At  the  lower  end  of  the  machine,  and  just  beyond  the  circular 
slab,  there  is  an  upright,  at  the  top  of  which  is  fastened  a  metal  socket  for  the  recep- 
tion of  the  lever  used  in  working  the  butter.  This  socket  works  on  a  universal  joint, 
so  as  to  permit  of  its  being  moved  in  any  direction.  A  plank,  with  grooves  near  the 
outer  edges,  is  arranged  below  the  circular  slab,  to  catch  the  buttermilk  and  moisture 
flowing  from  the  butter  during  the  process  of  working,  and  is  also  slightly  inclined, 
so  that  all  slops  pass  off  along  the  grooves  and  are  deposited  in  a  tub.  By  this 
arrangement  the  circular  slab  or  bed  of  the  butter- worker  can  be  moved  backward  or 
forward  on  the  plane  of  its  circle,  while  the  universal  joint,  to  which,  the  lever  is 
attached,  allows  the  lever  to  be  handled  in  any  direction.  These  butter- workers  are 
the  most  convenient  we  have  seen. 

The  butter  is  sent  to  San  Francisco,  and  has  a  high  reputation  in 
that  market,  bringing,  in  rolls,  33  to  35  cents  per  pound,  and  in  casks 
30  and  33  cents,  at  wholesale.  It  is  firm  and  waxy  in  texture,  and  the 
befit  specimens  are  of  excellent  quality,  showing  that,  with  the  skillful 
management  exhibited  in  the  butter  factories  of  Orange  County,  New  • 
York,  the  very  finest  product  could  be  obtained.  The  low,  even  tem- 
perature, the  softness  and  purity  of  the  water,  and  the  sweet  and  health- 
ful food  contribute  to  such  a  result  in  favoring  the  best  condition  of 
milk. 

At  the  Muddy  Hollow  Dairy  there  were  166  cows  in  milk.  The  man- 
ager stated  that,  in  flush  of  food,  when  cows  were  at  their  best,  the 
average  daily  product  of  butter  was  one  and  one-fourth  pound  per  cow. 
The  texture  was  solid  and  waxy,  the  flavor  fair,  but  wanting  in  the  pecu- 
liar aroma  of  the  finest  grades  of  New  York  butter.  The  churning  is 
done  by  horse-power. 

The   "Home  Ranch "  contains   3,000  acres,  and  on  the    farm,  or 
connected  with  it,  were  413    cows,  400  heifers — which  were  being 
raised  for  milk — 158  horses,  and  about  2,000  beef-cattle.    The  beef- 
cattle  are  sent  to  market  at  the  age  of  three  years  or  more,  and 
bring  from  $40  to  $60  per  head.    Cows  come  in  from  December  to 
March,  in  which  latter  month  it  is  desired  that  they  all  be  in  milk. 
Here,  as  on  the  other  farms,  the  bunch-grass,  or  grama,  is  depended 
upon  for  pasture,  the  hay  consisting,  as  it  does  generally  throughout 
the  State,  of  oats,  cut  while  the  straw  is  green.    About  one  hundred 
tons  of  this  hay  were  harvested  during  the  season,  grown  on  fifty 
acres.    Beets  are  raised  in  considerable  quantities  for  cattle  food,  roots 
and  tops  being  cut  up  together,  and  fed  to  cows  in  milk  at  the  rate  of  a 
pailful  each  per  day.    On  this  ranch  the  cows  receive  occasional  sup- 
plies of  food  as  early  as  the  month  of  August,  according  to  the  state  oi 
the  weather,  it  being  the  intention  to  restrain  the  cows  from  ranging 
over  the  hills  during  the  prevalence  of  chilling  winds.    Other  dairies 
which  were  visited  showed  a  product  of  butter  averaging  one-half 
pound  daily  per  cow,  the  average  in  the  flush  of  the  season  reaching 
one  and  one-quarter  pound  per  cow.    In  summing  up  his  observations, 
Mr.  Willard  points  out  the  advantages  which  would  result  from  division 
into  smaller  tenant  farms,  each  supporting  seventy  or  eighty  cows,  and 
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from  the  establishment  of  cheese  and  butter  factories  at  convenient 
points. 

Taking  the  presented  data  as  the  basis  of  an  estimate,  it  would  appear 
that  the  total  butter  product  of  the  year  at  the  Point  Eeyes  estate 
reaches  about  640,000  pounds,  bearing  a  pecuniary  value  of  $175,000. 

A  letter  dated  November  16, 1870,  received  by  the  Department  from 
Mr.  Shatter,  one  of  the  proprietors  of  the  Point  Eeyes  estate,  states 
that  this  great  dairy  enterprise  was  commenced  with  a  stock  of  Texas 
cattle,  a  large  variety  of  grades  being  afterward  purchased,  and  im- 
provement persistently  carried  on  by  crosses  with  bulls  of  approved 
breeds.  The  stock  of  cows  at  the  present  time  is  estimated  to  be  worth 
$45  per  cow,  average  valuation.  The  estate  comprises  twenty-three 
organized  dairies,  and  the  intention  is  to  increase  this  number,  in  1871, 
to  thirty  dairies,  with  an  aggregate  of  4.500  cows.  The  butter  is  churned 
in  box  churns,  measuring  about  54  by  20  inches,  and  revolving  forty-five 
times  per  minute  on  their  longest  diameter.  The  hands  are  not  per- 
mitted to  come  in  contact  with  the  butter  during  any  of  the  processes 
of  manufacture  and  packing. 

A  correspondent  of  the  Department  in  El  Dorado  County  writes  that, 
during  the  active  season  of  1870,  4,000  cows  were  employed  in  the 
dairy  business  in  that  county,  and  that  the  business  is  rapidly  increas- 
ing. The  mountain  valleys  afford  green  grass  during  the  summer 
months,  when  the  river  valleys  are  dry. 

In  the  San  Francisco  market,  during  the  years  18G7-?68-'69,  wholesale 
rates  of  the  best  grades  of  State  butter  ranged  from  70  cents  in  Novem- 
ber and  December  to  35  cents  at  the  close  of  May,  when  prices  were 
at  their  minimum.  Eastern  butter  is  sold  during  the  same  period  at 
much  lower  rates.  During  1870  prices  have  been  reduced  by  unusually 
large  importations  from  the  east,  consequent  upon  the  increased  facili- 
ties of  transportation  afforded  by  the  Pacific  Railroad. 
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Except  among  professional  poultry-breeders,  and  amateurs  who  can 
afford  to  gratify  their  fancy  without  regard  to  pecuniary  remuneration, 
poultry  has  usually  been  left  to  care  for  itself  to  a  great  extent.  The 
real  profit  of  poultry-keeping  is  becoming  better  understood,  however, 
and  the  care  of  fowls,  in  regard  to  both  food  and  shelter,  is  increasing. 

In  the  milder  seasons  of  the  year,  domestic  fowls,  left  t<5  their  own 
free  ways,  are  almost  invariably  healthy.  They  secure  exercise,  pure 
air,  pure  water,  variety  of  food,  and  access  to*fine  dry  soil  in  which  to 
bathe.  As  health  is  the  first  condition  of  success  in  poultry-keeping, 
this  fact  presents  the  key  to  the  whole  matter,  of  profitable  manage- 
ment of  poultry  on  farms  and  in  largo  numbers  as  a  specialty.  If 
fifty  hens,  kept  in  health,  can  be  made  to  produce  a  clear  annual  profit 
of  $50,  a  thousand  in  like  condition  may  be  made  to  yield  a  propor- 
tionate profit.  The  chief  difficulty  experienced  is  that  of  keeping  large 
numbers  in  good  condition,  and  this  difficulty  arises  from  failure  to  ob- 
serve to  the  extent  required  the  conditions  wbich  promote  success  with 
a  few  fowls.  The  proportion  of  range  necessary,  of  sheltered  space,  of 
food,  water,  care,  &c,  must  be  extended  mathematically  in  proportion 
to  the  number  of  fowls  kept ;  and  then,  other  things  being  equal,  the 
profit  is  as  certain  with  many  hens  as  with  a  few. 
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Upon  the  farm,  where  a  few  fowls  are  kept  for  the  benefit  of  the 
family,  and  have  during  much  of  the  year  free  range,  most  of  the  con- 
ditions of  moderate  success  are  attained.  With  a  little  care  and  ex- 
pense, however,  absolutely  necessary  at  some  seasons  of  the  year,  better 
results  may  always  be  secured ;  and  regular  care  is  necessary  from 
those  who  in  cities  or  villages  engage  in  poultry-keeping  for  pleasure 
or  profit*  hoping  for  success. 

It  is  obvious  that  poultry  must  have  room  for  exercise,  and  a  place  for 
rest,  laying,  and  brooding,  and, such  places  should  be  fruitful,  convenient, 
and  healthfully  located.  The  best  soil  upon  which  to  keep  poultry  is  a 
sandy  one,  resting  upon  gravel,  as  it  retains  the  least  moisture ;.  stag- 
nant moisture  being  a  fruitful  source  of  disease.  Any  soil  upon  which 
an  inclosure  for  fowls  is  erected  should  be  well  drained.  The  place 
should  have  a  southern  or  southeastern  slope,  preferably  the  former,  and 
be  sheltered  from  the  north  and  east,  thus  securing  warmth  of  the  sun 
and  of  location,  and  security  from  cold  winds.  The  hen-house  should 
afford  proper  shelter  and  warmth*;  perches  .and  nests  should  be  kept 
clean  and  the  air  pure,  without  permitting  any  perceptible  draught 
The  floor  should  be  hard  and  perfectly  dry,  concrete  or  solidly  packed 
earth  being  the  best  material.  Whether  composed  of  stone,  brick,  or 
wood,  the  house  must  be  suited  to  the  nature  of  its  occupants.  Success 
wiD  be  diminished  in  proportion  to  the  neglect  of  any  of  these  condi- 
tions. 

A  room  eight  to  ten  feet  square  is  large  enough  for  a  roosting  and  lay- 
ing house  for  twenty-five  hens.    If  the  walls  are  plastered,  the  protection 
against  vermin  and  cold  will  be  greater  than  when  otherwise.  The  sunny 
side,  except  of  the  nest-room,  should  be  composed  of  glass  commenc- 
ing one  foot  above  the  ground  or  floor,  and  if  the  glass  is  small  there 
will  be  less  liability  of  breakage  by  the  fowls.    The  perches  should  be 
low,  especially  for  the  heavier  breeds,  unless  there  is  convenient  access 
to  them  by  means  of  steps,  so  that  the  fowls  may  not  injure  themselves 
in  jumping  to  the  floor.    A  good  arrangement  is  one  in  which  one  perch 
is  elevated  above  the  other  and  behind  it,  the  perches  being  about  two 
feet  apart  and  the  lower  one  two  feet  from  the  floor.    Some  prefer,  how- 
ever, not  to  furnish  perches  for  Cochins  and  Brahmas,  but  to  litter  the 
floor  with  straw  each  night  for  them  to  rest  upon.    Perches  for  heavy 
fowls  should  be  broad  enough  to  give  good  support  to  the  breast,  or 
deformity  of  the  breast-bone  will  enjsue.    The  ground  beneath  should 
in  all  cases  be  strewed  with  sand  or  ashes,  and  removed  often  enough 
to  prevent  taint.    Boxes  for  nests  for  sitting  should  be  movable,  for 
convenience  of  cleansing,  secluded,  and  placed  low.    Many  place  the 
nests  upon  the  ground.    Chopped  straw  is  a  good  material  with  which 
to  fill  nest-boxes,  and  should  be  clean.    Where  the  fowls  cannot  have 
perfect  freedom,  it  is  necessary  for  their  health  that  an  inclosed  yard 
should  join  the  hen-house,  to  which  they  may  have  access.    An  eighth 
of  an  acre  in  grass  is  the  proper  proportion  of  laud  for  twenty-five 
hens,  but  a  smaller  yard  will  answer  if  kept  perfectly  clean,  and  if  a 
sufficient  amount  of  vegetable  food  is  supplied.    Feed  and  water  troughs 
or  boxes  of  sufficient  capacity  should  be  provided,  and  so  arranged  for 
cleanliness  and  economy  as  to  prevent  the  fowls  from  having  access  to 
them  in  any  unnecessary  way.    If  more  than  one  breed  of  fowls  are  to 
be  kept,  the  arrangements  for  their  accommodation,  above  suggested, 
should  be  duplicated.    If  a  smaller  number,  the  proportions  of  house 
and  yard  may  be  diminished.    These  arrangements  are  such  as  are 
suggested  and  approved  by  the  most  experienced  keepers,  both  in 
England  and  America. 
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Large  numbers  of  fowls  may  be  profitably  kept  by  observing  in  due 
proportion  the  conditions  of  success  with  a  few.  They  may  be  kept  in 
large  flocks,  with  extended  conveniences,  or  divided  into  small  flocks  of 
fifty  or  less.  It  is  reasonable  to  suppose  that  want  of  success  with  large 
numbers  of  birds  is  most  frequently  caused  by  neglect  in  the  matter  of 
cleanliness  and  food,  causing  disease,  or  low  condition,  destructive  of 
profit,  since  it  has  been  demonstrated  by  years  of  experience  that  thou- 
sands of  fowls  may  be  kept  together  with  large  and  certain  remunera- 
tion. The  editor  of  the  Massachusetts  Ploughman,  August  27, 1870,  re- 
marks that  he  has  "frequently  expressed  the  conviction  that  with  proper 
management  a  large  number  of  fowls  will  prove  proportionately  as  profit- 
able as  a  small  number,"  and  recommends  in  substance  as  follows:  That 
an  acre  of  land,  at  least,  should  be  given  to  every  two  hundred  fowls  j 
wild,  rocky  land  covered  with  bushes  being  as  good  as  any ;  and  that  a 
flock  of  a  thousand  should  hare  six  acres.  It  should  be  fenced  with 
boards  or  pickets,  and  houses  should  be  erected,  according  to  plans 
approved  for  smaller  numbers,  large  enough  to  accommodate  a  hundred 
fowls  with  shelter,  roosts,  and  nests.  They  should  face  the  south,  and 
the  fronts  should  be  partially  or  entirely  glazed,  the  sashes  opening  on 
hinges  at  the  top,  so  as  to  be  opened  in  summer  for  free  circulation  of  air. 
There  should  also  be  provided  a  number  of  low  sheds  about  the  grounds, 
beneath  which  the  fowls  may  take  shelter  from  the  sun  and  storms. 
There  should  be  abundance  of  pure  water,  easily  accessible.  Fowls 
selected  for  breeding  should  be  kept  separate  from  the  others,  in  flocks 
of  twenty,  with  the  proper  complement  of  m^le  birds.  This  writer 
further  says : 

With  a  large  flock  properly  kept  on  such  a  tract  as  we  have  described,  there  is  no 
question  as  to  its  profits.  The  poulterer  embarking  in  an  enterprise  of  this  kind  should 
keep  in  view : 

1.  That  the  cheapest  and  most  accessible  land  is  the  most  desirable,  always  provided 
that  a  near  and  sure  market  is  at  command. 

2.  That  the  utmost  economy  consistent  with  the  safety,  comfort,  and  health  of  the 
poultry  should  be  exercised  in  the  erection' of  the  buildings  and  fences. 

3.  That  an  abundance  of  pure  water  is  accessible  or  attainable. 

4.  That  fowls  over  three  years  old  are  not  profitable,  and  a  stock  should  be  thoroughly 
renewed  every  two  years.  t 

5.  That  only  the  largest,  hardiest,  and  best  fowls  should  be  used  as  breeders. 

6.  That  a  careful  supervision  of  the  flock  is  necessary,  and  that  it  enjoy  the  most 
perfect  health  and  greatest  comfort  in  summer  and  winter. 

These  suggestions  accord  with  the  conditions  under  which  Mr.  War- 
ren Leland,  of  New  York,  has  successfully  raised,  for  many  years,  large 
numbers  of  fowls,  securing  abundance  of 'eggs  and  poultry,  principally 
for  use  in  the  Metropolitan  Hotel  in  the  city  of  New  York.  Mr.  Leland's 
method  with  fowls  is  reported  in  the  Transactions  of  the  American  In- 
stitute for  lSeS-'GO;  and  from  that  work,  and  his  letters  to  the  Farmers' 
Club  of  that  Institute  and  to  this  Department,  we  condense  the  following 
statement: 

He  devotes  eighteen  acres  in  one  yard  of  his  "Highland  Farm,"  at 
Rye,  New  York,  to  his  poultry,  consisting  of  hens,  ducks,  turkeys,  and 
.geese.  The  broods  have  another  large  lot,  and  the  turkeys  have  a  half- 
mile  range.  The  eighteen-acre  lot  is  rough  land,  unsuited  for  tillage, 
having  in  it  rocks,  bushes,  grass,  weeds,  and  sandy  places,  and  also  a 
pond.  It  is  supplied  with  neaps  of  ashes,  bones,  lime,  and  a  portion  is 
occasionally  plowed  to  fhrnish  worms.  The  iowls  have  woods  and 
bushes  to  range  in,  the  turkeys  trees  to  roost  in,  and  the  ducks  and 
geese  enjoy  the  privileges  oi  tne  pond.  There  are  natural  and  artificial 
shelters  for  all,  consisting  of  sheds,  hillsides,  bushes,  nooks,  and  hiding 
places  of  all  sorts  for  hens  with  broods,  and  trees  are  cut  and  bent 
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down  into  the  grounds  for  shelter  and  roosts.    The  wings  of  none  are 
clipped,  and  the  hens  may  scratch  and  turkeys  fly  at  pleasure  within  the 
limits  of  the  grounds.    After  a  trial  of  some  years,  Mr;  Leland  has  dis- 
carded coops,  finding  that  the  greater  freedom  he  allows  the  more 
healthful  and  profitable  are  his  fowls.    The  principal  features  of  his 
system  are  freedom,  cleanliness,  proper  and  sufficient  food  during  the 
year,  and  change  of  cocks  every  spring.    In  summer,  with  the  range 
they  have,  his  fowls  secure  a  good  supply  of  animal  food  from  the  fields, 
in  worms,  grubs,  bugs,  grasshoppers,  &c.    They  are  also  supplied  at  all 
seasons  with  the  refuse  scraps  from  the  Metropolitan  Hotel.     Mr.  Leland 
says :  "  Egg-making  is  no  easy  work,  and  hens  will  not  do  much  of  it 
without  high  fedd.    They  need  just  what  a  man  who  works  requires — 
wheat  bread  and  meat."    He  feeds  wheat,  even  when  it  costs  $2  per 
bushel.    No  old  nests  are  allowed.    After  each  brood  is  hatched  the 
boxes  are  taken  out  and  whitewashed  inside  and  out,  arid  after  lying  in 
the  sun  and  rain  a  few  days  they.are  half  filled  with  clean  straw  and 
returned  for  use.    The  old  straw  is  burned.    Each  of  the  250  to  300 
hens  on  hand  in  the  spring  is  permitted  to  have  one  brood  during  the 
year.    Four  or  five  will  have  broods  the  same  day,  and  to  the  hen  which 
appears  to  be  the  best  mother  all  the  chicks  are  given.    The  others  are 
given  a  cold  bath  and  placed  in  confinement  a  few  days,  after  which 
they  return  to  the  flock  and  their  nests.    Mr.  Leland  produces  a  great 
many  eggs,  which  pay  for  food  and  attendance,  and  makes  sales  of 
poultry,  amounting  to  several  thousand  dollars  annually.     If  a  hen 
comes  oft7  about  the  1st  of  April  with  ten  chickens,  by  the  middle  of 
June  they  will  weigh  twenty  pounds  and  be  worth  $5.    Mr.  L.  asserts 
that  he  can  produce  a  thousand  pounds  of  poultry  cheaper  than  he  can 
produce  the  same  weight  of  mutton,  beef,  or  pork.    He  finds  as  great 
profit  from  turkeys  as  from  hens,  and  greater  with  more  attention. 
One-year-old  turkeys  are  found  to  be  the  best  mothers,  and  gobblers  of 
that  age  are  also  preferred.    Three  hatchings  are  put  with  one  turkey 
in  a  large  coop,  half  hidden  in  tall  grass,  as  bare  ground  is  fatal  to  the 
young.    The  chicks  do  not  require  food  until  the  third   day,  when 
cracked  wheat  is  given  them.    They  require  great  care  during  the  first 
two  weeks,  and  inustnot.be  left  our  in  the  rain  or  wet,  but  after  that 
age  they  grow  without  much  care.    After  the  season  of  grasshoppers 
they  are  fed  on  corn,  and  late  in  September  they  are  ready  for  market. 
In  the  fall  of  1868  Mr.  Leland  sold  450  turkeys,  grown  that  year,  for 
$1,752— nearly  $4  each.    He  also  sold  320  dijcks  for$352,  and  over  80 
geese  at  $1  80  each.    No  food  is  given  the  geese  after  they  have  feath- 
ered ;  yet  Mr.  L.  says  other  poultry  is  better  and  more  profitable.    He 
holds  ducks — a  cross  between  pure-bred  Muscovy  and  English,  which 
are  hardy,  finest  for  meat  and  best  for  eggs—an  high  esteem.    The  latter 
are  fed  on  corn.    His  young  chickens  in  1868  numbered  about  3,000, 
and  his  stock  of  all  kinds  of  poultry  about  4,000.    It  was  estimated  to 
be  worth  $4,000  in  November  of  that  year,  when  poultry  was  higher 
than  it  has  since  been.    Mr.  Leland  prefers  the  large  bronze  turkeys, 
Poland  geese,  which  lay  earliest,  and  light  Brahma  hens.    His  cocks 
are  of  all  kinds,  as  he  finds  excellent  results  from  the  crosses  secured, 
and  no  old  cocks  are  allowed  on  the  place.    When  nine  months  old  his 
early  spring  pullets  begin  to  lay,  and  he  gets  200  to  250  eggs  daily 
during  the  cold  season.    He  prefers  the  Brahmas  because  they  mature 
early  for  spring  chickens,  are  handsome,  hardy,  good  layers,  look  well 
when  dressed,  and  are  of  large  size.    N<*  other  hens  are  kept.    The 
Black  Spanish  and  White  Leghorn  have  been  found  better  for  eggs,  but 
they  are  undesirable  for  the  table.    He  feeds  oorn,  wheat,  chopped 
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turnips,  refuse  cabbage,  and  the  waste  bread  and  meat  scraps  from  his 
hotel,  and  sour  milk  from  his  farm ;  also  burnt  bones,  lime,  &c,  for 
shell-making.  During  the  past  ten  years  Mr.  L.  has  annually  raised 
about  3,000  chickens,  450  turkeys,  and  500  ducks  and  geese,  and  he 
thinks  that  the  business  might  be  made  generally  profitable,  especially 
in  rocky  neighborhoods,  and  on  a  scale  more  extensive  than  his  own. 
He  says : 

The  great  secret  of  my  success  is  in  keeping  near  the  conditions  of  nature.  At  the 
outset  I  became  convinced  that,  above  all  things,  fowls  must  have  space  and  cleanli- 
ness; that  they  cannot  be  expected  to  do  well  if  confined  in  cramped  and  offensive 
quarters.  With  space  and  cleanliness,  I  cannot  understand  why  the  number  need  be 
limited. 

He  has  never  kept  an.account  of  his  poultry  business,  being  satisfied 
with  its  continuous  success.  He  pays  $250  per  year  and  board  to  one 
man  to-  attend  his  fowls,  and  buys  about  200  bushels  of  grain  each 
year,  which,  with  the  vegetables  and  refuse  from  his  hotel,  interest  on 
land,  and  cost  of  buildings,  make  up  the  regular  expenses. 

The  committee  of  the  American  Institute  Farmers'  Club,  appointed 
to  visit  poultry  yards  and  ascertain  the  best  mode  of  wintering  poultry, 
reported  through  its  chairman,  Mr.  J.  B.  Lyman,  that  Mr.  Leland  had 
the  best  winter  quarters  for  his  hens,  ducks,  and  geese,  they  had  ever 
seen.  The  following  description  of  his  winter  management  of  poultry 
is  taken  partly  from  the  report  of  the  committee,  and  in  part  from 
statements  given  by  Mr.  Leland.  For  the  winter  quarters  of  his  flock — 
which  at  that  season  is  reduced  to  300  early  spriug  pullets,  30  cocks, 
30  turkeys,  (sometimes  many  more,)  and  a  few  geese  and  ducks — he  has 
a  stone  building  75  feet  long  and  25  feet  wide,  which  faces  the  south. 
The  openings  on  the  north  side  are  small  and  filled  with  window-glass, 
and  in  somo  cases  with  double  sashes.  Those  on  the  south  are  much 
larger;  consisting  of  double  doors,  which  are  opened  on  sunny  days.  In 
the  middle  of  the  north  side  is  a  wide  old-fashioned  fire-place.  Nearly 
every  day  in  winter  afire  is  kept  up  with  chunks,  knots,  and  logs  that 
would  otherwise  be*  useless.  The  walls  being  of  stone  and  the  floor  of 
earth  or  rock,  the  fire  can  be  left  without  danger.  The  chimney  can 
easily  be  closed,  or  the  logs  rolled  out  into  the  middle  of  the  building, 
and  feathers  or  sulphur  be  used  for  fumigation,  which  is  done  whenever 
hen-lice  appear.  Smoke  is  found  to  be  better  than  caYbolic  acid,  or  ker- 
osene, or  whitewash,  to  drive  away  vermin.  On  cold  and  wet  days  the 
fowls  gather  before  the  fire,  warm  themselves  and  trim  their  feathers: 
and  when  the  fire  dies  out  they  wallow  in  the  warm  ashes.  Lime  ana 
plaster  are  freely  used  in  the  building  to  absorb  odors  and  compost 
droppings.  Boosts  are  made  of  oak  slats  an  inch  thick  and  two  and  one 
half  inches  wide,  fastened  to  the  rafters  near  the  ridge.  About  two 
feet  below  the  perches  is  a  scaffold  of  boards  that  fit  closely.  This  is 
covered  with  plaster  and  ashes  from  time  to  time,  which,  with  the  accu- 
mulated droppings  of  the  hens,  are  frequently  swept  off,  put  into  barrels 
with  all  refuse  filth,  and  used  upon  corn  land.  The  manure  is  valued 
at  $1  per  year  from  each  hen,  as  the  same  amount  of  fertilizing  salts  in 
bone-dust  which  would  cost  $50  is  annually  saved  from  fifty  hens. 
The  wide  perches  used  enable  the  hens  to  cover  their  feet  entirely  with 
their  warm  feathers,  and  prevent  freezing  in  the  coldest  nights.  The 
offal  of  the  farm  and  refuse  from  the  kitchen  are  thrown  into  this  hen- 
house to  be  picked  over ;  and  besides  this  the  poultry  is  fed  about  a 
bushel  of  corn  per  day  in  winter,  and  half  a  bushel  in  summer.  Mr. 
Leland  raises  excellent  crops  of  corn,  having  the  best  manure,  and  he 
feeds  the  product  of  four  acres  in  keeping  and  fattening  his  poultry. 
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The  use  of  fumigation  for  driving  away  vermin  may  be  successful  in 
a  building  such  as  we  have  described,  but  cannot  be  relied  on  as  the 
best  means  under  all  circumstances.  Whitewash  for,  walls,  perches, 
nests,  &c,  will  always  be  found  useful ;  and  probably  the  best  for  pro- 
tection against  insects  is  that  in  which  an  ounce  of  carbolic  acid  is  used 
with  each  four  quarts  of  lime-water.  This  recipe,  it  is  claimed,  is  cer- 
tain death  to  parasites.  A  solution  of  one  part  of  acid  to  sixty  parts  of 
warm  water  may  be  used  then  thoroughly  wet  with  it  on  all  parts  of  the 
body,  and  afterward  as  a  wash  for  fowls,  the  mixture  being  cooled  before 
use,  and#the  fowls  placed  on  dry,  clean  straw  and  dried  in  the  sun.  A 
soap  for  washing  fowls,  also,  may  be  made  by  dissolving  four  pounds  of 
common  bar-soap  in  hot  water,  and  adding  one  to  two  ounces  of  carbolic 
acid,  according  to  the  desired  strength,  and  then  letting  it  cool  and 
become  hard  again. 

COST  AND  PROFIT  OF  POULTRY-KEEPING. 

The  cost  and  profit  of  poultry-keeping  on  a  large  scale  can  only  be 
approximately  estimated  from  the  preceding  example,  except  as  com- 
puted proportionately  from  more  limited  ventures.  Small  flocks,  receiv- 
ing special  care  more  easily  and  punctually  bestowed,  are  almost  always 
found  profitable,  especially  on  farms  and  where  little  room  can  be  de- 
voted to  their  keeping  in  villages.  The  cost  and  profits  vary,  of  course, 
With  the  conditions,  such  as  the  breed  of  poultry  kept,  care  bestowed, 
suitability  of  quarters,  and  excellence  and  location  of  markets ;  so  that 
reliably  reported  examples  from  various  sources  and  localities  will  best 
demonstrate  the  utility  of  poultry-keeping. 

Mr.  Nelson  Bitter,  of  Syracuse,  New  York,  in  the  first  three  months 
of  1869  received  eggs  from  fifty-six  hens  as  follows :  In  January,  868 ; 
February,  891 ;  March,  984 ;  with  fourteen  of  the  hens  sitting  from  about 
the  middle  of  the  month.  The  eggs  were  sold  for  $66  98  3  the  expense 
of  keeping  was  $26  13  5  the  profit  on  eggs  for  the  three  months  was 
$40  85.   The  hens  were  a  cross  of  Brahmas  with  several  other  breeds. 

A  gentleman  of  Waverley,  New  Jersey,  reports  the  account  kept  with 
twelve  common  yellow  hens  and  one  cock  during  January  and  February, 
1870 :  Expenses,  except  for  care,  $3  25 ;  receipts,  472  eggs,  which  sold 
for  $15  02  5  profit/ $11  17.  His  hens  had  a  clean,  warm  house,  with 
plenty  of  out-door  range,  and  were  well  supplied  with  food,  pounded 
oyster-shells,  ashes,  &c. 

Mrs.  E.  A.  Lawrence,  of  Brooklyn,  New  York,  makes  a  statement 
of  her  account  with  ninety  hens  and  eleven  cocks  for  the  year  ending 
March  4, 1870.  She  sold  and  used  115  fowls,  of  the  increase,  and  had 
127  hens  and  23  young  chickens  at  the  close  of  the  year,  and  the 
eggs  produced  numbered  8,001.  The  total  credit  was  $390  70; 
expenses,  $182  21;  leaving  a  profit  of  $208  49.  The  fowls  were 
Brahma,  White  Leghorn,  Bolton  Gray,  and  some  unnamed  varie- 
ties, and  they  were  allowed  to  mingle  freely.  The  flock  was  well  fed 
with  wheat  screenings,  oats,  buckwheat,  rye,  pork  scraps,  and  potatoes 
boiled  and  mashed  in  bran,  and  in  cold  weather  chopped  cabbage  was 
given.  Mrs.  L.  derived  most  profit  from  eggs,  which  sold  for  prices 
averaging  nearly  2£  cents  each,  while  the  average  price  received  for 
fowls  was  79  cents. 

Dr.  I.  P.  Trimble,  of  Newark,  New  Jersey,  kept  for  six  months?  end- 
ing July  1, 1870,  an  average  of  eighteen  hens  and  two  cocks.  The 
fowls  were  kept  in  an  inclosure  20  by  20  feet,  were  fed  on  corn,  scraps 
from  the  house,  and,  for  green  food,  clippings  from  the  lawn  and  salad, 
which  they  relished  very  much.  In  the  winter  and  spring  they  also  had 
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the  range  of  the  garden.  They  produced  in  January  92  eggs ;  in  Feb- 
ruary, 214 ;  March,  251 ;  April,  280 ;  May,  216 ;  June,  237 :  total,  1,290 ; 
which  at  market  prices  were  worth  $40  49.  There  were  also  thirty-two 
March  chickens,  worth,  July  1,  $8;  making  the  value  of  the  product 
$48  49.  The  cost  of  feed  was  $19  45,  of  which  nearly  $10  were  for 
corn.  Net  profit  for  six  months,  $29  04,  or  $1  45  per  fowl.  It  will  be 
noted,  however,  that  this  account  is  for  the  best  portion  of  the  year. 

G.  T.  8.  reports  to  Hearth  and  Home  the  account  of  six  months,  com- 
mencing with  January,  1870,  with  twenty-two  hens  and  three  cocks  of 
the  common  sort.  The  number  of  eggs  produced  was  1,711,  <tf  which 
48  were  used  for  sitting,  leaving  1,603,  which  at  market  prices  were 
worth  $41  57 ;  the  twenty-one  chickens  hatched  were  worth  $10  50 ; 
making  a  total  value  of  $52  07.  Deducting  $12  71,  the  cost  of  feed, 
the  net  profit  is  $39  36 — over  $1  57  for  each  fowl ;  or,  as  the  report 
states,  a  net  profit  of  $39  36  on  a  capital  of  $25  for  six  months.  This 
statement,  also,  covers  the  best  portion  of  the  year  for  eggs. 

Mr.  Benjamin  W.  Palmer,  of  New  London,  Connecticut,  who  has  made 
a  business  of  poultry-keeping  for  many  years,  commenced  and  closed  the 
year  with  one  hundred  and  twenty  fowls,  and  produced  eggs  which 
were  sold  each  week  as  follows:  In  January,  408;  February,  888; 
March,  1,428 ;  April,  2,112 ;  May,  2,172 ;  June,  1,722 ;  July,  1,770 ;  August, 
1,824 ;  September,  1,044 ;  October,  744 ;  November,  252 ;  December,  120 ; 
total,  with  630  used  in  his  family,  15,114— $361  80.  The  cost  of  feed, 
consisting  of  corn,  rye,  oats,  buckwheat,  meat,  bones,  &c,  was  $200, 
leaving  a  clear  profit  of  $161  80---nearly  $1  35  trom  each  fowl — the  ma- 
nure, about  fifty  bushels,  more  than  paying  for  marketing,  care,  and  in- 
terest on  investment.  Mr.  Palmer's  stock  consisted  of  the  Brahma, 
White  and  Gray  Leghorn,  Black  Spanish,  and  cross  breeds.  He  feeds  lib- 
erally, keeps  clean  quarters,  and  gives  his  hens  their  liberty,  at  least  dur- 
ing afternoons  in  the  summer,  and  for  an  hour  or  more  at  noon  in  winter. 

Mr.  A.  F.  Hitchcock,  of  Willink,  New  York,  kept,  in  1868,  eight,  and 
half  of  the  time  nine,  hens  and  one  cock,  which  produced  1,277  eggs,  for 
whfch  he  received  $26  81.  The  cost  of  food  was  $10  93,  which  leaves 
$16  88  profit.  He  fed  coarse  meal,  dry  in  cold  weather  and  wet  with 
milk  in  summer ;  boiled  potatoes,  and  occasionally  meat,  in  winter. 
Wood  ashes  and  pounded  bones  were  also  given.  .The  fowls  were  a 
mixed  breed,  Brahma  blood  predominating. 

X.  Y.  Z.,  of  Rochester,  New  York,  states,  in  the  Rural  New  Yorker, 
that  he  keeps  an  average  of  sixty-five  fowls  to  supply  his  family  with 
eggs  and  poultry;  that  in  February,  1864,  he  commenced  to  keep  an 
account  of  the  number  of  eggs  produced  and  fowls  consumed  and  sold, 
and  that  in  five  years  he  gathered  34,859  eggs,  nearly  7,000  annually, 
and  107  per  annum  for  each  fowl.  He  computes  the  food  furnished  as 
equal  to  one  bushel  of  corn  per  fowl  each  year.  If,  however,  the  fowls 
used  or  sold,  and  the  manure,  which  he  utilized  in  his  garden,  paid  for 
the  keeping  and  other  expenses — a  reasonable  supposition — the  eggs 
were  clear  profit ;  and,  at  30  cents  per  dozen,  the  product  during  the  five 
years  was  $871  47,  or  $174  29  per  annum,  or  $2  68  per  year  for  each 
fowl.  The  varieties  kept  until  1867  were  the  Black  Spanish,  White 
Leghorn,  and  common  mixed  breeds,  and  after  that  time  principally  the 
light  Brahma. 

Another  correspondent  says  that  in  December,  January,  and  Febru- 
ary, of  1866-'67,  from  twentv-two  light  Brahma  pullets  he  got  an  average 
of  sixteen  eggs  per  day,  and  the  net  profit  for  the  three  months  was  $32. 

Mr.  Jonas  Sawyer,  of  Berlin,  Massachusetts,  reported  to  the  Farmers 
Chib  of  that  town  his  success  with  thirty-three  fowls  during  the  year 
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ending  January  1, 1870.  The  total  debit  was  $79  44,  and  the  credits, 
for  eggs,  poultry  sold  and  eaten,  and  increase  of  fowls,  amount  to 
$257  86 ;  leaving  a  net  gain  of  $178  42— about  $5  40  for  each  fowl.  The 
breeds  were  Brahma  and  Chittagong.  They  were  allowed  their  liberty 
during  the  year,  were  well  fed  with  corn  and  waste  from  the  kitchen, 
and  had  broken  bones,  oyster  shells,  &c.  Mr.  Sawyer  says :  "  There  is 
more  in  the  attention  than  the  breed,  although  the  latter  is  important. 
Kindness,  gentleness,  and  familiarity  will  repay  when  bestowed  on  ani- 
mals, and  it  is  especially  true  when  shown  to  fowls." 

A  gentleman,  of  Concord,  Massachusetts,  reports  the  profits  on  his 
hens  from  October  1, 1868,  to  October  1, 1869.  He  has  fifty-four  hens 
and  three  cocks;  the  cost  of  keeping  was  $148  64,  and  the  income  from 
eggs,  hens  and  chickens  sold,  and  increase  of  stock  at  the  end  of  the 
year,  was  $240  77;  leaving  a  balance  of  $92  13,  or  about  $1  70  per  hen. 
These  fowls,  mostly  Brahma,  were  confined  all  the  time  in  a  close  yard, 
but  were  well  supplied  with  a  variety  of  food. 

T.  G.  L.,  of  Taunton,  Massachusetts,  publishes  an  itemized  account  of 
his  poultry  for  1869.  His  stock  consisted  of  56  hens,  4  cocks,  10  hen- 
turkeys  and  1  cock,  15  geese,  and  25  pigeons,  at  the  beginning  of  the 
year  worth  $132  75.  At  the  end  the  increased  value  of  the  stock  on 
hand  was  $20  75.  The  cost  of  feed  and  of  17  hens,  2  cocks,  24  chickens, 
10  turkeys,  and  some  eggs  bought,  amouuted  to  $467  75.  He  sold  2,641 
pounds  of  poultry,  115  pounds  of  feathers,  364£  dozens  of  eggs,  10 
Brahmas  and  11  Bantams  raised  for  fancy  poultrymen,  and  received 
$58  50  from  the  county  for  damage  to  his  poultry  by  dogs ;  the  total 
receipts,  with  the  increased  value  Of  stock  on  hand  at  the  end  of  the 
year,  being  $1,146  07.  Thirty  dozens  of  eggs  used  in  the  house  and  fifty 
bushels  of  manure  do  not  enter  into  the  credit  side  of  the  account,  nor 
half  the  sour  milk  from  one  cow  and  fifteen  bushels  of  small  potatoes 
into  the  debit  side.  The  fowls  were  of  Asiatic  breeds,  the  turkeys 
bronze,  and  the  geese  Bremen. 

Mr.  F.  W.  Babcock,  during  1869,  kept  twenty  hens  of  Brahma,  Black 
Spanish,  and  common  breeds.  They  produced  1,751  eggs,  as  follows : 
In  January,  75;  February,  155;  March,  210;  April,  252;  May,  159; 
June,  218;  July,  95;  August,  265;  September,  188;  October,  91;  Novem- 
ber, 43;  December,  none.  The  eggs,  at  25  cents  per  dozen?  were  worth 
$36  50.    Forty  pullets  were  also  raised,  the  value  of  which  is  not  stated. 

The  income  from  the  hens  of  O.  M.,  of  Jefferson  County,  New  York, 
is  stated  substantially  as  follows  in  the  Bural  New  Yorker:  In  1867  he 
kept  twelve  hens,  and  from  January  to  October  their  products  amounted 
to  $50  48.  From  November,  1867,  to  November,  1868,  cleTOn  hens  were 
kept,  except  in  the  last  two  months,  during  which  there  were  only 
nine,  and  the  income  from  sales  was  $38  34.  No  account  is  given  of 
eggs  or  poultry  used  in  the  family,  nor  of  cost  of  feed,  &c.  The  house 
in  which  these  hens  were  kept  was  7  by  8  feet,  having  a  yard  10  by  12. 
Free  range  was  given  also  after  4  o'clock  each  afternoon  during  most 
of  the  summer.  Mr.  M.  states  that  a  hen  will  eat  90  pounds  of  grain 
and  5  pounds  of  meat,  with  worms,  grass,  milk,  water,  &c.  at  pleasure, 
during  the  year ;  and  he  seems  to  be  fully  convinced  of  the  profitable- 
ness of  poul try-keeping.  His  hens  were  cross  breeds  from  various  kinds, 
and  his  sales  were  made  in  Watertown,  New  York.  It  will  be  seen  that 
his  proceeds  were  large;  in  the  first  year  over  $4  per  hen,  and  ij*  the 
last,  $3  83  each. 

Mr.  J.  H.  Severson,  of  Knowersville,  New  York,  has  kept  fifteen  to  sev- 
enteen hens,  of  common  breeds,  during  seven  years,  and  gives  the  account 
of  1869  as  an  example  of  the  whole  time.    His  fowls  have  free  range, 
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are  fed  twice  a  day,  and  have  meat  once  a  week  in  winter.  In  the  year 
named  he  kept  fifteen  hens  and  one  cock:  sold  125  dozens  eggs  for 
$38  75,  nsed  28  dozens,  worth  §7,  and  raised  28  chickens,  worth  $7  80 ; 
total,  §53  55.  They  cost  him,  during  the  time,  $18  25,  leaving  a  clear 
profit  of  $35  30,  or  about  $2  20  each. 

Mrs.  Delia  Devinny,  of  Denver,  Colorado,  kept  an  account  with  140 
hens  and  14  cocks,  from  September  1, 1868,  to  September  1, 1869,  and, 
including  in  her  account  the  value  of  stock  on  hand  at  the  commence- 
ment of  each  year,  it  foots  up  thus :  Debtor,  $357  03 ;  creditor,  $686  92 ; 
profit,  $329  89.  She  lost  500  early  chickens  by  cold,  damp  weather; 
and,  as  she  set  many  hens,  she  sold  only  9,444  eggs.  The  profit  in  this 
case,  notwithstanding  the  large  loss  of  chickens,  is  $2  14  for  each  of  the 
154  fowls.  In  1868,  when  more  attention  was  paid  to  producing  eggs 
than  raising  chickens,  these  hens  produced  132  eggs  each.  The  stock 
was  a  mixture  of  various  breeds. 

A  gentleman,  of  Fredonia,  New  York,  kept  an  average  of  twenty-six 
fowls  during  1869,  at  a  clear  profit  of  $46  68,  about  $1  80  each.  His 
stock  was  mixed  Dorking  and  Brahma,  and  had  the  run  of  a  small  barn 
and  one-eighth  of  an  acre  of  ground.  They  were  fed  wheat,  wheat 
screenings,  and  corn-meal,  with  meal  pudding  once  a  week,  and  had 
plenty  of  water. 

The  San  Francisco  Scientific  Press,  of  December  24, 1870,  states  that 
an  industrious  laborer  took  up  some  Government  land  near  Marysvillc, 
California,  built  a  cabin,  and  purchased  chickens  and  turkeys  of  the 
value  of  $100  for  a  stock  to  start  with.  His  fowls  nearly  picked  up 
their  living,  and  at  the  end  of  eighteen  months  (covering  the  second 
spring  and  summer  of  his  occupation)  he  had  sold  poultry  and  eggs  to 
the  amount  of  $1,500  above  the  small  cost  of  keeping,  and  had  on  hand 
stock  five  times  the  value  and  amount  of  the  original. 

Mr.  Edwin  Jones,  of  Otsego  county,  New  York,  published  in  the  Rural 
New  Yorker  his  account  with  poultry  for  the  year  1869.  His  fowls  were 
a  mixed  breed  of  Brahma,  Hamburg,  Seabright,  and  native.  He  fed 
oats,  buckwheat,  and  wheat  screenings.  His  account  is  presented  in 
the  following  table,  which  furnishes  a  simple  form  that  may  be  service- 
able to  others : 
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The  eggs  were  sold  at  an  average  price  of  22J  cents  per  dozen,  and 
the  profit  from  each  fowl  was  about  $2  24*  Mr.  Jones  estimates  that 
the  benefit  conferred  by  his  hens  in  eating  foul  seeds,  weeds,  &c.,  with 
the  value  of  their  manure,  more  than  equalled  the  cost  of  keeping. 

Mr.  Joseph  Getchell,  of  Wells,  Maine,  kept  twenty-two  young  hens  and 
one  cock  of  the  Black  Spanish  breed,  and  two  hen-turkeys,  during  the 
year  1868,  and  his  receipts  and  expenses  were  as  follows :  298J  dozens 
eggs,  which  brought  $80  GO,  and  twenty-six  young  turkeys,  which  sold 
for  $55;  total  receipts,  $135  60.  Cost  of  feed,  $35  60;  leaving  a  profit 
of  $100.  The  expenses  are  not  so  given  as  to  determine  the  proportion 
incurred  by  the  hens;  bat  supposing  it  to  have  been  $1  each,  making 
$23,  the  profit  from  their  eggs  would  be  $57  60,  or  $2  50  each.  The 
hens  were  fed  with  corn,  buckwheat,  barley,  and  oats,  three  times 
each  day,  and  allowed  to  go  at  largo.  In  cold  weather  they  had  warm 
water,  which  is  deemed  important  by  Mr.  Getchell.  The  turkeys,  when 
the  young  were  a  few  weeks  old,  were  allowed  to  obtain  their  own  food 
in  the  fields,  until  fattening  time,  when  they  were  fed  at  a  cost  of  $6, 
which  amount  is  included  in  the  foregoing  statement. 

The  account  of  a  lad  in  Yonkers,  New  York,  extending  from  May, 
1869,  to  May,  1870,  shows  his  success  with  seven  hens  and  one  cock. 
He  raised  thirteen  chickens,  worth  $10;  secured  667  eggs,  besides  those 
set,  worth  $22— making  $32.  The  cost  of  keeping  was  $15;  leaving  $17 
profit,  or  $2  12  each. 

The  account  current  of  Mr.  John  Buffington,  of  Salem,  Massachusetts, 
with  poultry  during  the  year  ending  January  1, 1870,  is  as  follows: 

Stock,  January  1, 1869,  cost  of  food,  fc 

38  fowls,  at  75  cents,  $28  50 :  13  dmcks,  at  75  cento,  $9  75 $38  25 

4  guinea  fowls,  $2;  20  chickens,  $6 8  00 

— — —    $46  25 

42  bushels  of  corn.  $46  GO;  29  bushels  of  oats,  $24  25 70  85 

24  bushels  of  meal,  $25  05;  24  bushels  of  com,  $25  95 51  90 

36  bushels  of  shorts.  614  45;  2  bushels  of  barley,  $3 17  45 

921  pounds  of  ecn>;s. $3  66;  squashes,  $2  50 6  16 

Cayenne  pepper,  50  cents ;  sulphur,  74  oeats ;  rat  exterminator,  25  cents     1  49 

34}  dozens  hens'  eggs  set,  at  39  cents  per  dozen 13  52 

18|  dozens  ducks'  eggs  set,  at  49  cents  per  dozen. 9  15 

Other  expenses,  including  labor  on  coop,  dressing  poultry,  &c 23  57 

194  09 

Total % 240  34 

Stock,  January  1, 1870,  sales,  $c. 

32     hens,  at  75  cents,  $24;  12  ducks,  75  cents,  $9 .'.  $33  00 

118     chicks  sold,  $71  24:  144  ducks,  $96  43 167  67 

171tV  dozen  hens'  eggs,  $67  45 ;  15A  dozen  ducks'  eggs,  $7  45 74  90 

28     barrels  of  manure,  $29  75;  feathers,  $1 30  75 

62A  dozens  hens'  eggs  used  in  family,  39  cents 24  28 

5xV  dozens  ducks'  oggs  used  in  faraiJy,  49  cents 2  73 

333  33 

Profit 92  99 


Mr.  S.  Malter,  of  Batavia,  New  York,  reports  that  he  kept  sixteen  hens 
and  one  cock  from  April,  1869,  to  January,  1870,  from  which  he  real- 
ized a  profit  of  $30  52,  or  $1  80  each.  The  Bund  New  Yorker  gives 
the  poultry  account  of  a  correspondent  for  the  year  1869,  as  follows: 

Dr. 

To  55  hcus  and  11  cocks,  at  50  cents §33  00 

To  2  cocks  bought,  atfl 2  00 
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To   5  cocks  bought,  at  75*  cents $3  75 

To   6hensbougSt 5  00 

To  22  chickens  bought 5  00 

To   1  dozen  Brahma  eggs  (extra)  5  00 

To  feed  for  the  year 117  50 

(171  25 

By   86  dozens  eggs  sold,  at  40  cents $34  40 

By   50  dozens  eggs  sold,  at  36  cents *  18  00 

By  229  dozens  eggs  sold,  at  30  cents 68  70 

By   97  dozens  eggs  sold  and  used,  at  25  cents 24  25 

By     8  cocks  sold,  at  $1 8  00 

By    12  cocks  sold,  at  75  oents 9  00 

By   80  hens  and  pullets  sold,  at  75  cents 60  00 

By   33  other  fowls  sold 13  50 

By  fowls  on  hand 40  00 

275  85 

Profit 104  60 


The  fowls  in  this  case  were  mostly  Brahmas,  a  few  being  crosses  of 
that  breed  and  Black  Spanish. 

Mr.  S.  S.  Cook,  of  Franklin,  Massachusetts,  presents  in  the  New  Eng- 
land Fanner  his  account  with  twenty-five  hens  kept  during  1869,  as 
follows: 

Dr. 

January  1, 1869.— To  value  of  25  hens * • $25  00 

To  food  for  hens  and  chickens SO  90 

$105  90 

Ck. 

December  26, 1869.— By  25  large  hens $25  00 

By   15  small  hens,  or  pullets 15  00 

By  155  dozens  eggs,  at  35  cents 54  25 

By  dressed  poultry  sold Ill  50 

205  75 

^™»™^ — ^^ 

Profit .* 99  85 


The  profit  from  each  fowl  was  $3  99$.  Brahmas  and  Leghorns  were 
kept.  No  account  is  made  in  these  reports  of  the  care  of  fowls  on  the 
debit  side,  nor  of  the  value  of  manure  or  feathers  on  the  credit  side. 

In  Flint's  "Agriculture  of  Massachusetts"  for  1869  several  accounts 
with  poultry  are  given  by  citizens  of  that  State,  which  are  briefly  as 
follows :  George  W.  Chadwick  kept  eight  Brahma  and  Hamburg  hens 
and  one  cock  one  year.  They  yielded  in  eggs  and  chickens  the  value 
of  $42  90,  and  their  feed  cost  $24;  leaving  a  profit  of  $18  90,  or  $2  10 
each.  The  profit  on  fourteen  hens  and  cocks,  a  cross  of  White  Leghorn 
and  native  breeds,  kept  by  S.  B.  Bird  from  March  20  to  September  20, 
was  $62  75.  The  profit  on  twenty-four  hens,  mostly  White  Leghorns, 
kept  by  Lewis  Jones  from  January  1  tb  September  1, 1868,  was  $88  92, 
or  $3  70  each. 

The  Mirror  and  Farmer  records  that  fourteen  Bed  Leghorn  hens  kept 
by  Mr.  Eben  Fellows,  of  Franklin,  New  Hampshire,  laid  2,311  eggs  from 
March  23, 1869,  to  March  23, 1870,  which  sold  for  $53  92.  Six  broods 
of  chickens  raised  in  the  year  paid  the  cost  of  keeping  the  poultry. 

Mr.  Benjamin  V.  Brown,  of  Concord,  Massachusetts,  sends  to  the  De- 
partment his  account  with  poultry  during  1869.  His  hens  were  a  cross 
between  the  Brahma  and  White  Dorking.    Nothing  is  charged  for  care, 
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as,  he  says,  "  the  manure,  and  eggs  used  by  the  family,  would  a  great 
deal  more  than  pay  for  the  care."    The  account  is  as  follows : 

Dr. 

To  45  fowls,  at  75  cents $33  75 

To   lturkey 1  25 

To  com.  oats,  &c 62  00 

To  meal  and  scraps 11  95 

To  potatoes  and  meat 4  50 

$113  45 

Cr. 

By  poultry  sold $111  27 

By  eggs  sold 64  56 

By40fowls  on  hand,  at  75  cents 30  00 

By  2  turkeys  on  hand,  at  $1  25 2  50 

20833 

Profit 94  88 


The  profit  of  turkey-keeping,  in  the  vicinity  or  within  easy  access  of 
good  markets,  is  frequently  greater  than  that  with  chickens,  but  fewer 
examples  have  been  published.  Mr.  W.  A.  Browning,  of  Connecticut, 
gives  to  Hearth  and  Home  his  account  with  eight  hen-turkeys  and  one 
cock-turkey  during  1869.  He  raised  112  young  turkeys,  which  were  dis- 
posed of  as  follows : 

Sold  at  Thanksgiving  29.  weight  348$  pounds,  at  27  cents $94  16 

Sold  at  Christmas  71,  weight  1,072  pounds,  at  25  cents^ 268  00 

On  hand  January  1, 1870, 12,  worth  $2  each 24  00 

$386  16 

Up  to  June  1,  fed8bushel8  corn,  worth  $1  20 $9  60 

Up  to  July  1,  fed  4  bushels  corn,  worth  $1  20 4  80 

Up  to  August  1,  fed  6  bushels  corn,  worth  $1  20 7  20 

Up  to  September  1,  fed  10  bushels  corn,  worth  $1  20 12  00 

Up  to  October  1,  fed  20  bushels  corn,  worth  $1 .20 24  00 

Up  to  November  1,  fed  35  bushels  corn,  worth  $1  20 42  00 

Up  to  December  1,  fed  35  bushels  corn,  worth  $1  20 46  00 

141  60 

Profit 244  56 


The  Country  Gentleman  publishes  an  account  of  the  treatment  of  and 
profit  from  sixty-five  hens  and  five  cocks  kept  by  a  gentleman  in  Boston, 
Sew  York,  most  of  the  fowls  being  Brown  Leghorns.  They  were  fed 
twice  a  day — in  the  morning,  in  winter,  with  beef  scraps  and  meal,  mixed 
with  boiling  water  and  allowed  to  cool,  and  in  the  afternoon  with  whole 
corn.  Their  feed  was  always  of  the  best  quality,  and  ground  oyster 
sheUs  were  always  before  them.  From  January  1, 1869,  to  January  1, 
1870,  there  was  expended  for  feed  for  the  seventy  fowls,  $157  44,  and 
received  for  eggs  and  fowls  sold  and  used  $360  57,  leaving  a  profit  of 
$203  13 ;  or  $2  90  for  each  fowl.  In  Jauuary ,  1870,  the  sixty-five  hens 
produced  950  eggs,  and  in  February  1,099,  and  the  cost  for  feed  during 
the  time  was  little  more  than  $13,  or  about  8  cents  per  dozen  of  eggs. 

Mr.  J.  W.  Todd,  of  Vermillion,  Ohio,  reported  to  the  Farmers'  Club  of 
the  American  Institute  the  result  of  his  experience  during  1868  with 
fifty-six  hens  and  four  cocks,  consisting  of  White  Leghorn  and  Brahma. 
His  statement  is  as  follows :  615  dozens  eggs,  at  29  cents  per  dozen, 
$178  35;  cost  of  feed;  $30 ;  profit  on  eggs,  $148  35.  From  the  same  hens 
he  also  raised  198  chickens,  which  sold  for  $180  95;  expenses,  $80;  profit 
on  chickens,  $100  95.  Total  net  profits,  $249  30.  This  is  a  profit  of 
$4  15J  on  each  fowl.    The  same  flock  produced  from  January  1  to  April 
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20,  1869,  (110  days,)  480  dozens  eggs,  which  at  25  cents  per  dozen 
amounted  to  $120.  The  cost  of  feed  daring  the  time  was  $20.  leaving 
a  profit  of  $100.  The  fowls  were  well  fed  with  a  variety  of  rood,  and 
had  the  best  of  care.  In  summer  they  ranged  freely,  and  in  winter  they 
were  divided  into  two  or  three  ]ots  and  kept  warm  in  a  roomy  building. 
Mr.  Todd  remarks  that  "  there  is  much  in  feed  as  well  as  breed,"  a  tru- 
ism which  is  applicable  to  all  farm-stock. 

The  profits  of  poultry-keeping,  as  shown  in  the  preceding  examples, 
are  very  great,  and  will  appear  surprising  to  those  who  have  given  no 
thought  or  attention  to  the  business.  Hens  have  been  kept  so  long 
upon  most  farms  as  a  matter  of  course  and  their  products  appropriated  so 
generally  without  credit,  that  their  real  value  under  careful  and  intelli- 
gent treatment  is  seldom  duly  considered.  Objection  may  be  made  that 
no  account  is  taken  of  the  refuse  of  the  kitchen  and  gleanings  of  the 
farm.  It  is  true  that  these  sources  of  food  supply  are  valuable,  and  it 
is  equally  certain  that  they  would  otherwise  be  wasted  in  a  large 
measure. 

As  an  item  of  jfroperty,  poultry  has  escaped  attention  in  national  and 
State  enumerations,  except  in  the  census  of  the  State  of  New  York  for 
1865,  in  which  the  value  of  live  poultry  on  hand  at  the  date  of  tatting 
th^t  census,  and  the  value  of  eggs  and  poultry  sold  in  1864,  are  given 
separately.  The  value  of  the  poultry  owned  was  $1,858,797  97.  The 
value  of  poultry  sold  was  $1,228,043  96,  most  of  which,  undoubtedly, 
was  for  market  fowls.  The  value  of  eggs  sold  was  $1,303,010  07; 
making  the  value  of  eggs  and  poultry  sold,  $2,531,054  03. 

The  cases  reported  above  may  be  those  of  exceptional  success.  They 
certainly  present  the  profit  of  poultry  in  a  favorable  light.  Nineteen 
examples,  in  which  the  record  includes  a  full  year,  each  representing 
from  8  to  154  fowls,  together  aggregating  720,  present  a  gross  return  of 
$2,013  59,  or  $2  80  for  each  fowl,  of  which  a  good  proportion  is  profit, 
though  the  facts  are  not  in  every  case  so  fully  stated  as  to  admit  of  an 
exact  calculation  of  net  profit. 

THE  MOST  POPULAR  BREEDS. 

The  profits  of  poultry-keeping  being  derived  principally  from  two 
sources — the  sale  of  eggs  and  of  poultry,  mostly  chickens,  in  market, 
the  question  of  breed  is  an  important  one.  For  eggs,  it  would  seem 
that,  with  proper  attention  and  care,  the  non-sitters  are  preferable ;  but 
some  of  the  varieties  of  non-sitters  are  not  hardy,  and  the  extra  atten- 
tion such  fowls  require  may  be  greater  in  cost  than  the  enhanced  value 
of  their  production.  Fowls  have  been  classified,  not  only  in  respect  to 
their  qualities  of  flesh  and  as  layers,*  but  also  with  a  view  to  other  char- 
acteristics. The  following  classification,  based  on  the  statement  of  an 
experienced  poultry  firm  in  New  York,  is  approved  by  Tegetmeier : 

1.  Hardiness. — Hardy:  Brahmas,  Houdans,  Hamburgs,  Cr&ve* 
cceurs,  Spanish,  and  Leghorns.  Delicate :  La  Flfcche,  Polands,  and  Ban- 
tams. 

2.  Quietude. — Domestic  and  quiet :  Brahmas  and  Cochins.  More 
vivacious :  Spanish,  Leghorns,  and  Dorkings.  Active :  Hamburgs  and 
Games. 

3.  Size  of  birds. — Large :  Brahmas,  Cochins,  La  Flfeche,  Houdans, 
Crfevecceurs,  and  Dorkings.  Medium:  Polands,  Spanish,  Leghorns, 
and  Games.  Small:  Hamburgs  and  Sultans.  Diminutive:  Bantams 
and  Silkies. 
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4.  Size  of  eggs, — Layers  of  large  eggs,  averaging  about  7  to  a  pound : 
La  Flfeche,  Houdans,  CrfeveccBurs,  and  Black  Spanish.  Layers  qf  medium 
eggs,  averaging  8  to  9  to  a  pound:  Leghorns,  Cochins,  Brahmas,  Po- 
lanus,  Dorkings,  Games,  and  Sultans.  Layers  of  small  eggs,  averaging 
9  to  10  to  a  pound :  Hamburgs. 

5.  Number  of  eggs. — Great  layers  :  Hamburgs,  Spanish,  Leghorns, 
and  Polands. 

6.  IncubAtiow. — Good  titters:  Cochins,  Brahmas,  Dorkings,  and 
Games.  Non-sitters :  Houdans,  Crfevecceurs,  La  Fl&che,  Spanish,  Po- 
lands, Hamburgs,  and  Leghorns. 

7.  valuable  for  flesh. — True  table-birds:  La  Flfeche,  Houdans, 
Cr&vecceurs,  and  Dorkings.    Flesh  less  juicy:  Cochins  and  Brahmas. 

In  confirmation  of  the  Opinion  expressed  above,  concerning  the  supe- 
rior fecundity  of  the  breeds  named,  the  opinions  of  poultry  breeders  in 
various  parts  of  the  country,  as  recently  expressed  in  communications 
to  this  Department,  are  annexed  : 

Mr.  Samuel  J.  Parker,  of  Westchester,  Pennsylvania,  says :  "  Leghorn, 
Spanish,  and  Hamburg  fowls  will  lay  more  eggs  in* a  year  than  the 
larger  and  more  hardy  varieties,  they  being  non-sitters." 

Mr.  O.  B.  Hadwin,  of  Worcester,  Massachusetts,  says :  "  Hamburgs, 
Games,  Leghorns,  Spanish,  Dominique,  Bantams,  or  medium-sized  fo^ls, 
are  the  most  prolific  in  eggs." 

Mr.  William  M.  Leonard,  of  Belmont,  New  Hampshire,  vice-president 
of  the  Merrimack  Valley  Poultry  Association,  says :  "  I  find  the  White 
Leghorns  will  lay  more  eggs  in  a  year  than  any  other  breed  of  fowls." 

Mr.  J.  S.  Gould,  of  Ithaca,  New  York,  expresses  the  opinion  that  the 
Leghorns  are  the  best  layers. 

Mr.  W.  Rodman,  of  West  Farms,  New  York,  says :  u  There  is  little 
doubt  that  the  Hamburgs,  Silver-spangled  and  Black,  are  our  best  lay- 
ers, they  being  most  hardy." 

Mr.  Thomas  Gould,  of  Aurora,  New  York,  says :  "  I  find  none  so  good 
as  the  Hamburgs." 

Mr.  A.  W.  Sawyer,  of  Sycamore,  Illinois,  says :  "I  consider  the  White 
Leghorns  the  best  summer  layers,  and  the  Light  Brahmas  the  best  win- 
ter layers." 

Some,  however,  prefer  the  Brahmas  to  any  other  breed  for  eggs,  and 
this  preference  is  expressed,  generally,  in  the  examples  of  cost  and  profit 
of  poultry-keeping  in  the  preceding  pages. 

Mr.  H.  Bishop,  of  Springfield,  Ohio,  soys:  "I  find  ftdl-blooded  Light 
Brahmas  the  best  for  the  production  of  eggs." 

Mr.  Benjamin  V.  Brown,  of  Concord,  Massachusetts,  says :  "lam  con- 
vinced, and  it  is  the  prevailing  opinion  in  this  vicinity,  that  Brahma- 
pootras  are  best  for  the  production  of  eggs." 

Mr.  L.  A.  Spalding,  of  Lockport,  New  York,  says :  "As  egg-producers, 
the  Brahmas  are  in  the  front  rank,  and  commence  to  lay  at  six  to  seven 
months'  old;  and  my  first  lot  of  sixteen  laid  in  one  year  an  average  of 
140  eggs  each."  Mr.  Spalding  remarks  that  he  finds  no  difficulty  in 
breaking  these  fowls  of  the  desire  to  sit. 

Mr.  Leavitt,  of  New  York,  prefers  the  Brahmas,  both  for  eggs  and 
flesh,  as  they  are  hardy  and  cost  less  to  keep  than  the  best  so-called 
egg-producing  breeds. 

For  market  fowls  the  following  is  the  testimony  of  the  gentlemen  just 
quoted : 

Mr.  Brown  says :  "  It  is  an  established  fact  that  the  Brahmas  are  the 
best  for  market,  on  account  of  their  size  and  fine  appearance  when 
dressed." 
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Mr.  Leonard :  u  I  find  the  Brahmas  tbe  best  fowls  to  raise  for  market.7* 
Mr.  J.  8.  Gould :  u  For  market  fowls  tbe  Brahmas  or  tbe  Houdans  are 
best ;  I  am  not  quite  sure  which." 
Mr.  Rodman  prefers  Dorkings  and  tbeir  crosses  for  the  table* 
Mr.  Thomas  Gould :  "  For  a  table  or  market  fowl  I  think  tbe  silver- 
gray  Dorkingsisuperior  to  any  other  breed." 

Mr.  Bishop,  who  raises  chickens  for  market,  says :  "  I  find  full-blooded 
Light  Bmhmas  the  best  for  market  fowls."  . 

Mr.  Spalding :  "  For  the  table  the  Brahma  has  no  superior." 
Mr.  Had  win :   "  Brahmas,  Dorkings,  Javas,  Cochins,  with  the  larger 
native  breeds  and  crosses,  are  the  best  flesh-producing  fowls." 
Mr.  Sawyer  writes: 

I  think  tbe  Light  Brahma*  the  best  for  market,  for  they  are  large  fowls,  .ire  fine 
large  chicks  at  four  to  six  months  old,  are  easily  reared,  and  are  very  hardy,  I  think 
the  most  so  of  any  variety  I  have  ever  raised.  All  things  considered,  the  Light  (pea- 
combed)  Brahmas  are  the  best  fowls  for  the  farmer  to  raise.  They  bear  confinement 
well,  and  are  raised  with  the  least  care  of  any  breed  I  know.  The  Dorking  fowls  are 
considered  in  England  the  best  table-fowl,  bat  in  this  climate  they  have  proved  quite 
tender  and  difficult  to  raise,  requiring  a  great  deal  of  care. 

For  eggs  and  chickens,  which  are.  generally  equally  desired  from 
fowls  as  usually  kept  upon  farms,  the  testimony  preponderates  greatly 
in  favor  of  the  Brahmas ;  for,  in  addition  to  being  good  flesh  fowls,  both 
as  to  weight  and  quality,  they  are  good  winter,  and  may  be  considered 
at  least  fair  summer,  layers ;  they  are  quiet,  hardy,  and  come  early  to 
maturity*  Other  breeds,  considered  superior  in  quality  of  flesh,  or  as 
egg-producers,  may  be  found  more  desirable,  being  raised  with  equal 
success  in  many  localities.  Generally,  however,  the  Brahma  is  con- 
sidered the  most  profitable  fowl  for  the  farmer. 

OA*ONIZIN<*. 

Caponizing  has  been  practiced  but  little  in  this  country,  the  practice 
being  now  confined  mostly  to  Pennsylvania  and  New  Jersey.  Mr.  G.  H. 
Leavitt,  an  experienced  poultry-breeder  of  New  York,  says  that  95  per 
cent,  of  the  capons  raised  are  raised  in  Pennsylvania,  and  that  the  same 
proportion  of  experiments  is  successful  In  most  parts  of  this  country 
the  practice  is  unknown,  even  among  those  who  breed  fowls  for  market. 
Both  cockerels  and  pullets  may  be  caponized,  the  latter  being  called  in 
France  poulardes.  The  effect  of  depriving  them  of  reproductive  powers 
is  to  cause  them  to  fatten  more  easily,  with  less  food ;  it  increases  their 
size  beyond  what  would  otherwise  be  attained,  and  makes  them  more 
tender  and  more  desirable  for  the  table.  So  much  superior  are  capons 
esteemed  to  be,  that  it  is  singular  the  practice  is  so  limited.  Mr.  Bishop, 
of  Springfield,  Ohio*  before  quoted,  says  of  capons :  "  The  weight  is 
increased  one-third,  and  the  meat  is  much  finer."  Mr.  Parker,  of  West 
Chester,  Pennsylvania,  says  they  command  one-third  more  price  than 
other  market  fowls.  Mr.  Robert  B.  Englc,  of  Masonville,  New  Jersey, 
who  is  qualified  to  speak  from  experience,  says :  "  The  operation  is  sim- 
ple and  easily  performed.  An  expert  in  the  business  can  castrate  two 
hundred  in  a  (lay,  for  which  we  pay  four  cents  each.  The  capons  fatten 
more  readily  than  cocks,  attain  greater  weight,  and  their  flesh  is  much 
more  tender  and  juicy,  and  is  better  flavored,  and  consequently  com- 
mands a  higher  price,  which  in  Philadelphia  and  New  York,  as  com- 
pared with  other  prime  chickens,  is  as  35  cents  per  pound  are  to  25  cents, 
whleh  prices  I  received  yesterday  (February  5, 1871)  in  the  Philadelphia 
market.  The  difference  in  price  ranges  from  six  to  ten  cents  per  pound, 
as  to  quality.  *  *  I  believe  that  if  all  roosters  that  are  to  be  kept 
until  full  grown  for  market  were  properly  castrated  it  would  enhance 
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their  valne  from  30  to  40  per  cent."  Mr.  Engle  gives  the  following 
memoranda  of  his  gales  in  illustration  of  the  superior  market  value  of 
caponized  fowls :  "  Seventy-one  pairs  of  capons  sold  in  February  and 
March,  1S70,  the  crop  of  the  previous  summer,  weighed  1,313  pounds. 
Amount  received,  $4G3  89.  Average  weight  per  pair,  ISA  pounds. 
Average  price  per  pair,  80  53,"  Mr.  Leavitt,  of  New  York,  also  speakH 
highly  of  the  increased  value  of  capons  over  cockerels. 

Instruments  foi  making  capons  may  he  purchased  for  $5  per  set,  and 
consist  of  a  spring,  with  which  the  incision,  made  by  a  sharp  knife,  is 
kept  open  during  the  operation;  nippers  and  hook,  with  which  to  remove 
the  covering  of  the  testicles;  a  tube  containing  a  silk-worm  got,  with 
which  the  connection  of  the  testicle  with  the  bird  is  severed,  and  a  spoon 
for  removing  the  severed  parts.  The  operation  may  be  performed  with 
more  simple  implements,  however;  as  a  sharp  pocket-knife,  a  pair  of 
forceps,  a  sharp-pointed  hook,  a  horse-hair,  and  a  teaspoon.  The  opera- 
tion is  performed  in  the  following  manner,  as  described  by  those 
familiar  with  it:  Confine  the  fowl  to  a  table  or  board,  left  side  down- 
ward, by  weights,  or  by  straps  which  will  securely  fasten  the  legs  and 
wings,  the  latter  being  drawn  well  over  the  back,  and  the  legs  extended 
backward,  the  nppcr  one  drawn  farthest  out.  The  head  and  neck 
should  be  left  free.  The  position  of  the  confined  fowl  is  denoted  in  the 
accompanying  cut.  Pluck  the 
1  feathers  from  a  spot  an  inch 
/  and  a  half  in  diameter,  neax 
'  the  hip  joint,  and  on  a  line 
from  the  hip  to  the  shoulder 
joint.  Draw  the  skin  back,  so 
that  when  left  to  itself  again  it 
will  cover  the  wound  in  the  flesh 
and  make  an  incision  between 
the  last  two  ribs,  commencing 
au  inch  from  the  back-bone 
and  extending  obliquely  down- 
ward. The  incision  should 
be  about  an  inch  long,  and 
only  deep  enough  to  separate  the  ribs,  not  wounding  the  intestines. 
The  proper  location  for  the  incision  is  indicated  by  the  line  through  the 
circle  in  the  cut.  The  wound  is  kept  open  by  a  spriug  or  otherwise  for 
convenience  of  subsequent  operations.  Cut  open  the  membrane  covering 
the  intestines,  with  care,  pushing  them  with  the  spoon  forward  toward 
the  breast-bone  first,  if  they  are  not  sufficiently  drawn  up.  The  testicles 
will  then  be  exposed  to  view.  They  are  connected  with  the  back  and  sides 
by  cords  and  covered  with  a  thin  membrane.  The  membrane  must  be 
seized  with  the  forceps  or  nippers  and  torn  open  with  the  hook,  com- 
mencing with  the  lower  or  left  testicle,  which  is  generally  nearer  the 
lump  than  the  right  one.  Then  introduce  the  tube  containing  the  silk- 
worm gut,  or  the  horse-hair,  with  which  to  sever  the  connection  of  the 
testiclo,  using  the  bowl  of  the  spoon  when  horse-hair  is  employed  to 
facilitate  the  operation,  and  with  a  sawing  motion  sever  the  chords.  A 
similar  process  is  repeated  with  the  right  testicle,  and  then  both,  with 
the  blood  around  the  wounds,  are  to  be  removed  with  the  bowl  of  the 
spoon.  The  left  testicle  should  first  be  removed  to  prevent  the  blood 
which  may  issue  from  it  from  covering  the  right  one  and  rendering 
the  operation  more  difficult.  After  the  operation  the  skin  must  be  drawn 
over  the  wound  and  a  few  stitches  taken  .in  it  with  fine  linen  thread, 
after  which  the  fowl  may  be  released. 
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Caponizing  should  be  performed  during  a  warm  spell  and  as  soon  as 
the  sex  of  the  fo\tls  can  be  discerned,  and  should  be  preceded  by  fasting 
them  twenty-four  hours  and  followed  by  feeding  immediately  after  the 
operation,  and  during  twenty-four  hours,  at  least,  on  soft  food.  The 
caponized  fowls  will  eagerly  partake  of  food,  and  will  be  restored  to 
health  in  a  few  days  if  the  operation  has  been  carefully  performed.  In 
making poulardes .  it  is  sufficient  merely  to  cut  across  the  egg-tube  with 
a  sharp  knife. 

STATISTICS  OF  POULTRY-KEEPING, 

The  profit  of  poultry-keeping  is  shown,  in  the  preceding  pages,  in 
the  figures  from  the  New  York  census,  and  in  the  individual  examples 
cited,  to  be  great.  Some  of  the  gentlemen  who  have  furnished  informa- 
tion tor  the  present  article  assert  that  no  other  branch  of  rural  husbandry 
is  so  profitable,  considering  the  value  of  investments  and  the  care  be- 
stowed. The  demand  for  poultry  and  eggs,  for  food,  is  always  good, 
both  at  home  and  abroad.  As  yet  but  little  in  this  line  has  been  fur- 
nished by  this  country  for  exportation,  the  shipments  in  1868  amounting 
to  only  19,604  dozens  eggs,  valued  at  $5,865,  and  poultry,  valued  at 
$1,484,  or  $7,349  in  all. 

In  the  Transactions  of  the*  California  State  Agricultural  Society  for 
1868-769,  Dr.  Holden  states  that  Xew  York  City  uses  over  four  million 
dollars'  worth  of  eggs  each  year.  In  nine  months  of  the  year  1869, 
however,  the  receipt  of  eggs  in  that  city  averaged  about  1,000  barrels 
per  day,  a  barrel  containing  80  dozens,  which,  at  30  cents  per  dozen, 
amounts  to  $24,000  per  day,  or  $8,760,000  per  annum.  It  is  probable 
that  this  supply  was  mostly  used  in  the  city.  Boston  uses  half  as  many 
as  New  York;  and  Dr^  Holden  states  also  that  Cincinnati  annually 
exports  twenty-five  millions  of  eggs,  and  Stockton,  California,  about 
$300,000  worth  of  eggs  and  poultry.  As  very  slight  record  of  the 
poultry  products  of  this  country  has  been  made,  the  statistics  are 
meager.  From  October  14,  1869,  to  May  6, 1870,  two  buyers  shipped 
to  New  York  City,  from  the  station  at  MasonvUle,  Burlington  County, 
New  Jersey ,  393,700  pounds,  or  nearly  197  tons  of  poultry,  for  which 
they  paid  the  formers  of  that  vicinity  not  less  than  $95,000.  Every 
country  town  easily  accessible  from  our  large  cities  is  visited  each  year 
at  the  proper  season  by  poultry  buyers,  who  transmit  to  the  city  markets 
an  immense  aggregate  amount  of  the  surplus  products  of  poultry-yards. 

England  is  said  to  have  a  constant  investment  in  poultry  of  over  fifty 
millions  of  dollars,  and  she  is  the  largest  importer  of  eggs  and  poultry. 
The  number  of  eggs  yearly  sent  from  Ireland,  through  Dublin,  to  Eng- 
land, is  stated  to  be  over  seventy  millions;  almost  equal  to  the  average  an- 
nual importation  of  eggs  from  all  parts,  from  1842  to  1847.  During  the 
succeeding  five  years  the  average  annual  importation  was  103,000,000, 
being,  in  1851, 115,526,236;  and  the  London  board  of  trade  state  the 
importations  from  France  and  Belgium,  during  the  five  years  ending 
with  1857,  to  average  147,342,219.  The  numbers  in  the  succeeding  years, 
ending  with  1861,  averaged  163,581,140,  the  number  in  the  last  year 
being  203,313,310.  The  wholesale  market  price  was  eight  cents  per 
dozen,  making  the  value  of  eggs  imported  that  year  $1,355,422.  The 
quantity  imported  had  increased  in  1869  to  442,172,640,  valued  at 
$5,634,265,  or  15f  cents  per  dozen,  and  in  1870  to  430,842,240,  valued  at 
$5,510,400,  or  15£  cents  per  dozen. 

M.  de  liavergne,  a  high  agricultural  authority  in  France,  as  quoted 
in  the  Transactions  of  the  Eoyal  Agricultural  Society  of  England,  esti- 
mated the  value  of  eggs  produced  in  .France,  in  1865,  at  $24,200,000, 
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the  exportations  amounting  to  twenty-five  million  francs,  or  $4,650,000. 
The  same  gentleman  estimated  the  Value  of  the  poultry  consumed  to 
be  the  same  as  the  value  of  eggs  produced,  making  an  aggregate  of 
eggs  and  poultry  produced  of  $48,400,000.  The  investment  in  poultry 
in  France  is  said  to  be  over  $75,000,000,  or  fifty  per  cent,  greater  than 
in  England. 

It  is  apparent  that  great  profit  is  to  be  derived  from  poultry  keeping 
at  small  outlay  of  means.  There  is  always  a  fair  demand  in  our  principal 
cities  and  towns,  at  least,  for  considerable  supplies  of  the  products  of 
the  poultry-yard,  and  there  is  no  danger  of  an  over-supply  which  will 
reduce  the  business  to  the  point  of  unprofitableness.  The  Tact  that 
fat  chickens  may  be  produced  as  cheaply  for  the  table  as  any  other  meat, 
is  worthy  of  consideration,  in  connection  with  their  desirability  as  excel- 
lent food.  The  prices  of  prime  poultry  are  almost  always  in  advance 
of  those  of  the  best  flesh  of  cattle,  hogs  and  sheep,  and  it  would  be 
more  frequently  preferred  by  persons  of  small  means  in  our  cities  if  it 
could  be  procured  at  an  equal  price.  It  is  indeed  probable  that  home 
markets,  with  remunerative  prices,  may  always  be  had,  as  they  certainly 
may  now  be,  by  all  American  farmers,  and  especially  by  those  convenient 
to  the  larger  towns,  who  may  choose  to  give  a  fair  outlay  of  money, 
time,  and  intelligence  to  poultry-keeping.* 


THE  TEXAS  CATTLE  TRADE. 

Among  the  important  developments  of  our  domestic  commerce,  fol- 
lowing closely  upon  the  construction  of  the  Pacific  Railroads,  is  the  Texas 
cattle  trade,  which  has  attained  gigantic  proportions,  within  the  past 
three  years.  Previously,  with  greater  obstructions  to  travel  and  longer 
distances  to  market,  it  had  a  slow  growth.  In  all  the  more  densely  pop- 
ulated communities  of  the  civilized  world,  the  question  of  the  continued 
supply  of  animal  food  long  since  assumed  an  important  phase.  Even 
on  our  own  new  continent,  especially  in  the  older  settled  portions  on 
the  Atlantic  slope,  the  upward  tendency  of  the  meat  market  has  long  been 
remarked.  If  prices  should  continue  to  increase,  as  in  the  past  few  years, 
it  requires  no  prophetic  gift  to  foretell  the  transfer  of  animal  food  from 
the  list  of  necessaries  to  that  of  the  luxuries  of  life,  attainable  only  by  the 
middle  or  wealthier  classes  of  society.  The  movements  of  population,  the 
conditions  of  agriculture,  and  the  developments  of  mechanical  industry 
have  been  unfavorable  to  cheap  meat  production  in  the  older  States.  In 
the  Southern  States  population  has  tended  hitherto  to  settle  in  the  river 
bottoms,  leaving  immense  plateau  and  mountain  regions  available  to 
cattle-raising,  but  the  system  of  agriculture  prevalent  in  that  section 
previous  to  the  war  was  not  favorable  to  this  branch  of  industry.  Its 
capacities  in  this  direction  have  not  yet  been  developed,  and  conse- 
quently no  relief  from  the  pressure  can  be  expected  from  that  quarter. 
The  irruption  of  cheap  beef  from  the  Southwest  is,  therefore,  very  timely 
and  acceptable. 

Texas  has  been  aptly  designated  the  great  cattle-hive  of  North 
America.  More  than  half  a  century  ago,  under  inducements  offered 
by  the  Spanish  colonial  authorities  in  Mexico,  the  coast  region  from 
the  Sabine  to  the  Bio  Grande,  a  level  and  fertile  belt  from  thirty  to 
sixty  miles  broad,  was  settled  by  Spanish  and  American  emigrants,  who 
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brought  with  them  their  native  breeds  of  cattle,  which,  under  remarkably 
favorable  circumstances  of  climate  and  pasturage,  amalgamated  into  a 
common  stock,  combining  in  a  larger  degree  the  better  points  of  the 
constituent  breeds.  tJp  to  the  struggle  for  Texas  independence  the  in- 
crease of  these  herds  was  remarkably  rapid.  In  the  disturbances  and 
social  dislocations  which  then  ensued,  the  western  portion  of  this  cattle 
region  became  almost  depopulated,  and  the  cattle,  for  lack  of  owners, 
relapsed  into  a  state  of  wildness.  Social  order  was  not  finally  reestab- 
lished till  after  the  annexation  of  Texas  to  the  United  States,  and  the 
treaty  of  peace  with  Mexico,  in  1S48.  The  cattle-raising  industry  then 
revived.  The  wild  herds  were  either  reclaimed  by  their  former  owners 
or  appropriated  by  others.  Large  numbers  were  driven  to  eastern 
markets,  but  enough  remained  to  stock  immense  ranches,  on  which  a 
class  of  men  of  enterprise  and  resolute  character  have  since  organized 
a  very  thrifty  pastoral  industry.  During  the  late  rebellion  the  Texas 
cattle  regions  were  but  very  slightly  devastated  by  the  ravages  of  war, 
which,  on  the  contrary,  greatly  enhanced  their  prosperity  by  increasing 
the  price  of  Texas  beef.  Its  very  large  production  has  of  late  been 
rendered  available  to  the  public  interest  through  the  various  lines  of  the 
Pacific  Railroad  system. 

In  the  coast  regions  of  Texas  are  found  cattle  lords  whose  animated 
treasures  surpass,  in  number  and  value,  even  the  flocks  and  herds  of 
the  great  man  of  Uz.  The  Santa  Gabrutas  ranch,  on  the  Santa  Ca- 
brutas  River,  owned  by  Colonel  Richard  King,  embraces  84,132  acres 
of  land,  stocked  with  65,000  cattle,  10,000  horses,  7,000  sheep,  and 
8,000  goats.  For  the  management  of  these  immense  herds, 300  Mexican 
herdsmen  and  1.000  saddle-horses  are  held  in  constant  requisition. 
Colonel  King  each  year  brands  12,000  calves,  and  sells  10,000  fat  cattle, 
constantly  investing  the  surplus  proceeds  in  stock  cattle.  (^Conner's 
ranch;  twenty  miles  below  Goliad,  on  the  San  Antonio  River,  in  1862 
contained  over  40,000  cattle ;  during  that  year  on  this  estate  12j000 
calves  were  branded,  and  $80,000  realized  by  the  sale  of  cattle.  This 
enterprise  was  inaugurated  ten  years  previously,  with  1,500  cattle.  The 
Rolideaux  ranch,  between  the  Nueces  and  Rio  Grande  Rivers,  owned 
by  Mr.  Kennedy,  is  a  fertile  peninsula  of  142,840  acres,  jutting 
out  into  the  Gulf  or  Mexico,  the  isthmus  being  secured  by  thirty  miles  ol 
plank  fence,  guarded  at  intervals  of  three  miles  by  herdsmen's  ranches. 
It  already  contains  30,000  beef  cattle,  besides  large  numbers  of  other 
stock.    Other  magnificent  cattle-herds  might  be  enumerated. 

The  net  increase  of  oattle  in  this  region  has  been  estimated  as  high 
as  25  per  cent  per  annum  prior  to  the  opening  of  the  Texas  cattle  trade. 
Turning  his  animals  loose  to  graze  at  will  over  a  range  of  country  often 
fifty  miles  square,  covered  with  nutritious  grasses,  in  a  genial  climate, 
in- which  shelter  is  unnecessary,  the  Texas  stock-raiser  confines  his  care 
to  the  identification  and  marketing  of  his  animals.  For  the  former  pur- 
pose the  stockmen  of  the  neighboring  ranches  assemble  semi-annually 
in  considerable  force,  to  scour  the  country  for  the  purpose  of  branding 
the  calves,  the  ownership  of  which  is  determined  by  the  brand  borne 
by  the  cows  they  follow  or  suck. 

This  stock  business,  which  has  thus  grown  up  from  small  beginnings, 
now  amounts  to  a  magnificent  industry,  the  product  of  which  reaches 
our  most  distant  markets.  Its  conditions,  both  economical  and  produc- 
tive, have  been  gradually  changing  with  the  growth  of  our  resources. 
For  several  years  after  the  annexation  of  Texas  to  the  United  States, 
the  domestic  market  ruled  very  low.  Stock  cattle  brought  not  over  $4 
or  $5  per  head,  while  beeves  fattened  for  market  did  not  command 
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more  than  double  these  prices.  These  rates,  however,  were  abundantly 
remunerative  under  tho  conditions  of  cheap  production  then  subsisting. 
When  steamers  began  to  touch  at  different  points  on  the  coast,  and  to 
ship  beeves  on  the  hoof  to  New  Orleans  and  to  other  eastern  and  northern 
markets,  the  stock-raisers  near  the  seaboard  were  soon  able  to  realize 
double  the  rates  above  named.  During  the  later  years  of  the  rebel- 
lion, the  blockade  of  the  coast  and  of  the  Mississippi  Eiver,  by  the 
Union  forces,  cut  off  nearly  all  access  to  markets  5  but  since  the  return 
of  peace,  ana  especially  since  the  opening  of  the  so-called  Texas  cattle- 
trade,  prices  have  been  constantly  advancing.  At  a  convention  of 
Texas  cattle-raisers,  held  in  Live  Oak  County  during  the  last  autumn, 
the  following  tariff  of  prices  was  fixed,  viz:  For  first-class  animals,  $18 
per  head ;  second  class,  $15 ;  third  class,  $11. 

The  extension  of  crop-raising  agricultural  settlements  in  the  coast 
regions  seriously  deranged  the  conditions  of  cheap  production  of  cattle, 
by  raising  the  value  of  land  and  by  restricting  the  range  of  free  pasture. 
The  stock  business  was  then  extended  northward  to  the  central  region  of 
high  rolling  prairies  and  even  to  the  plateaus  of  Northern  Texas,  locali- 
ties scarcely  less  congenial  to  this  attractive  industry  than  even  the  rich 
plains  of  the  coast.  They  present  large  areas  tolerably  well  watered, 
and  sufficiently  well  timbered  for  the  wants  of  the  stock-raiser.  The 
climate  is  mild  and  salubrious.  The  soil  is  a  rich  black  mold,  yielding, 
to  a  very  imperfect  culture,  large  crops  of  cereals  and  fruits.  In  their 
wild  state  the  prairies  are  covered  with  excellent  grasses,  and  already 
feed  large  herds  of  cattle,  bearing  the  brands  of  different  owners. 
Immense  quantities  of  beef  are  annually  lost,  like  the  waste  wood  of 
the  forest,  for  lack  of  means  of  preserving  it.  Hides  rot  on  the  ground 
for  laok  of  tanneries,  and  because  of  the  great  cost  of  transportation 
to  market,  while  imported  leather  is  scarce  and  dear.  Industry  and  trade 
are  still  in  a  very  rudimentary  condition,  society  being  yet  in  a  forma- 
tive state. 

Stock-raisers  are  found  in  this  region  with  herds  rivaling  those  of  the 
coast.  Eighteen  years  ago  Mr.  John  Hitson  was  toiling  amid  the  timber  of 
Rhea  County,  Tennessee,  to  clear  a  little  land  for  corn  and  wheat.  Dis- 
gusted at  the  prospect  of  spending  a  lifetime  in  merely  winning  a  foot- 
hold for  future  labor,  he  sold  his  land,  and  with  60  cows  and  9  brood 
mares  emigrated  to  what  is  now  Palo  Pinto  County,  on  the  Brogus 
Eiver.  He  now  owns  50,000  acres  of  land  and  as  many  cattle.  Mr.  John 
Ohisholmowns  30,000  head,  Mr.  G.  W.  Slaughter  20,000,  Coggins  &  Parks 
20,000,  Lacy  &  Coleman  12,000,  Mr.  Martin  Childers  10,000.  A  large  num- 
ber of  smaller  but  still  very  considerable  herds,  the  product  of  a  few 
years  of  intelligent  enterprise,  are  reported  in  these  regions,  showing  a 
rapid  growth  in  the  cattle  industry,  and  a  capacity  for  still  greater 
expansion. 

The  number  of  cattle  in'Texas  in  1870  is  estimated  at  about  4  to  1  of 
the  population  ;•  whereas,  in  the  three  great  States  of  Ohio,  Pennsyl- 
vania, and  New  Yorif ,  the  proportion  is  reversed.  Texas  is  supposed 
to  contain  at  least  3,000,000  beef  cattle,  besides  600,000  cows.  There 
are  annually  raised  and  branded  about  750,000  calves.  From  this 
basis  of  production,  it  is  a  question  how  long  the  demands  of  the  present 
cattle-market  can  be  met.  The  impression  is  beginning  to  prevail  that  the 
enormous  exportation  both  of  stock  cattle  and  of  fat  beeves  has  meas- 
urably curtailed  production.  To  such  an  extent  has  this  movement 
increased,  that  even  yearlings  are  now  driven  to  the  pastures  of  Colorado 
and  Kansas  to  fatten  for  eastern  markets.  The  great  demand  for  stock 
has  l4@o  induced  Jh§  pccupancy  pf  fll-watered  districts,  resulting  jba  jk 
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large  loss  of  animals  by  thirst.  It  seems  probable  that  the  capacities  of 
the  system  hitherto  pursued  are  about  exhausted,  and  that  more  careful 
and  economical  methods  and  more  scientific  principles  must  be  intro- 
duced into  the  business  to  enable  it  to  meet  the  growing  demand  upon 
it.  The  ideas  of  the  present  race  of  stock-raisers,  it  is  charged,  are 
ultra-conservative  and  hostile  to  the  introduction  of  improvements; 
but  the  rapid  extension  of  railroad  facilities  into  Texas  will  enforce 
an  entire  reorganization  of  this  industry.  The  great  primary  depot 
of  the  Texas  cattle  trade  is  now  at  the  Abilene  Station,  on  the  Kan- 
sas Eiver,  one  hundred  and  sixty  miles  west  of  the  Missouri  Kiver, 
four  hundred  and  forty  from  St.  Louis,  and  six  hundred  and  seventy 
from  Chicago.  The  special  advantages  of  this  locality  were  found  in  its 
admirable  facilities  for  pasturing  large  herds  of  cattle  beyond  the  set- 
tled portion  of  Kansas,  upon  a  leading  railroad  route.  The  herds  from 
Texas,  however  carefully  driven,  must  necessarily  arrive^  after  a  march 
of  seven  hundred  miles,  in  a  very  impoverished  condition,  while  very 
many  herds  are  driven  without  intelligent  regard  to  the  condition  of 
the  animals.  From  six  to  nine  months'  feeding  in  the  genial  climate, 
and  abundant,  well-watered  pastures  of  this  locality,  where  the  plague 
of  insects  is  unknown,  is  required  to  fit  the  stock  for  market.  The  ship- 
ments of  cattle  on  the  Kansas  Pacific  Eailroad  for  the  four  years  past 
are  stated  by  Mr.  A.  Anderson,  the  general  superintendent,  in  a  letter 
to  this  Department  dated  December  17,  1870,  as  follows:  In  1867, 
30,000  head  j  1868,  57,000 ;  1869,  47,000 ;  1870, 125,000.  Of  these  aggre- 
gates he  estimates  that  97  to  98  per  cent,  were  Texas  cattle.  The  decline 
of  shipments  in  1869,  as  compared  with  1868,  was  due  to  the  statute  of 
Illinois  prohibiting  the  introduction  of  Texas  cattle  into  that  State 
during  certain  seasons  of  the  year.  The  arrivals  of  cattle  of  all  grades 
at  the  various  stock-yards  along  the  line  of  this  road,  during  1870,  prob- 
ably* amounted  to  about  150,000. 

The  Union  Pacific  Eailroad  has  made  strong  efforts  to  attract  a  por- 
tion of  this  trade  by  establishing  at  Schuyler,  twenty-five  miles  west  of 
Omaha,  special  facilities  for  the  shipment  of  cattle,  and  by  lowering  the 
tariff  of  transportation  charges.  Notwithstanding  the  two  hundred  miles 
additional  drive,  as  compared  with  Abilene,  the  business  at  this  point  has 
attained  unexpected  dimensions.  Under  date  of  December  16, 1870,  Mr. 
T.  E.  Sickels,  general  superintendent  Union  Pacific  Eailroad,  reports 
to  this  Department  the  shipment  of  10,234  Texas  cattle  in  1870,  besides 
9,110  western  cattle.  The  total  shipment  of  any  previous  year  was  less 
than  500.  It  is  thought  that  the  local  demands  of  Nebraska,  Iowa, 
Minnesota,  and  Dakota  will  greatly  enlarge  this  trade. 

Baxter  Springs,  in  Southeastern  Kansas,  on  the  Missouri  Eiver,  Fort 
Scott  and  Gulf  Eailroad,  promises  to  become  a  formidable  rival  to  Abi- 
lene in  this  Texas  cattle  trade.  Mr.  B.  S.  Henning,  superintendent,  under 
date  of  December  15,  1870,  reports  to  this  Department  the  shipment 
of  85,000  head  subsequent  to  June  1, 1870,  the  date  at  which  the  road 
was  opened  to  Baxter  Springs.  This  point  is  located  one  hundred  and 
fifty-nine  miles  from  Kansas  City,  and  four  hundred  and  forty-one  from 
St.  Louis,  by  the  Missouri  Pacific  Eailroad.  The  extension  of  the  At- 
lantic and  Pacific  Eailroad,  now  completed  to  Pierce  City,  two  hundred 
and  ninety-one  miles  from  St.  Louis,  and  at  no  great  distance  from 
Baxter  Springs,  will  soon  open  a  much  shorter  route  to  this  traffic.  In 
fact,  this  latter  route,  according  to  the  statement  to  this  Department  ot 
Mr.  W.  H.  Paniarche,  superintendent,  dated  December  16,'  1870,  gave 
transportation  to  7,520  head  of  cattle  in  1869,  and  to  40,960  head  in 
1870,  of  which  latter  aggregate  20,000  were  known  as  Texas  and  Indian 
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cattle.  Mr.  W.  H.  Downes,  general  superintendent  of  (he  central  branch 
Union  Pacific  Railroad,  reports  the  shipments  of  cattle  over  that  line, 
in  1870,  at  112  car-loads,  or,  at  an  average  of  20  head  per  car-load,  2,240 
head.  This  road  is  completed  from  Atchison  to  Waterville,  Kansas,  one 
hundred  miles. 

The  general  northward  movement  of  Texas  cattle  during  1870  is  va- 
riously estimated  between  100;000  and  200,000  head.  The  aggregate 
shipments  of  the  five  railroad  lines  above  mentioned  were  232,000.  How 
large  a  portion  of  these  cattle  were  from  the  Indian  Territory  there  is 
no  means  of  determining,  inasmuch  as  these  are  consolidated  with  the 
Texas  cattle  in  all  the  reports.  The  estimates  quoted  do  not  appear  to 
be  extravagant  The  cattle  brought  to  market  by  these  lines  of  trans- 
portation are  from  Northern  or  Central  Texas,  those  of  the  coast  regions 
finding  a  more  eligible  market  by  sea.  They  were  bought  by  the  herd 
in  Texas  during  1870  at  about  the  following  prices,  viz :  Beef  cattle,  til 
per  head;  milch  cows,  $6;  three-year  olds,  $7;  two-year  olds,  $4; 
yearlings,  $2  50.  When  only  beef  cattle  were  bought,  the  prices  ranged 
higher,  averaging  from  $12  to  $14  per  head.  The  average  drive  to 
Abilene,  seven  hundred  miles,  occupies  about  tyro  months,  and  costs 
about  $2  per  he&d,  besides  a  margin  of  20  per  cent,  for  stampeding, 
stealing,  &c.  Arriving  at  Abilene  in  tolerable  order,  a  mixed  drove 
will  command  about  the  following  prices,  viz :  Beef  cattle,  $20  per  head ; 
milch  cows,  $12;  three-year  olds,  $10;  two-year  olds,  $8;  yearlings, 
$5.  After  grazing  through  the  summer,  their  market  value  is  advanced 
20  to  25  per  cent.  Beef  cattle,  well  matured  for  market,  readily  com- 
mand $25  per  head. 

Chicago  has  largely  controlled  the  Texas  cattle  trade  since  its  inaugu- 
ration, but  St.  Louis  is  organizing  a  formidable  competition,  with  the 
advantage  of  shorter  lines  of  communication  with  the  cattle  regions.  It 
is  evident  that  the  present  arrangements  of  the  traffic  are  mostly  pro- 
visional and  temporary.  This  great  mass  of  production  cannot  remain 
dependent  upon  the  present  imperfect  outlets  to  market  The  monop- 
oly of  transportation,  now  enjoyed  by  the  Kansas  Pacific  Railroad  and 
its  connections,  will  he  broken  up  when  the  southwestern  lines,  now  in 
progress,  shall  have  been  completed.  Cattle  shipments  to  eastern  -mar- 
kets, over  these  shorter  lines,  will  be  preferable  to  those  over  the  long 
elbow-routes  through  Chicago  and  St  Louis. 

The  prices  of  beef  on  the  hoof  in  the  New  York  market  during  the 
first  ten  months  of  1870  averaged  about  8  cents  per  pound,  or  about 
double  the  rates  ruling  in  Chicago  and  St  Louis.  The  animals  average 
about  900  pounds,  representing  a  valuation  of  $72,  and  costing  the  im- 
porter about  $55  per  head — a  profit  of  about  30  per  cent.,  counting  all 
incidental  and  unavoidable  risks.  In  the  St  Louis  and  Chicago  markets 
the  Texas  steer  represents  a  value  of  about  $31  50  per  head,  at  3£  per 
pound.  The  expense  of  bringing  him  to  the  abattoir  of  those  cities  is 
about  $23,  leaving  a  profit  of  $8  50,  or  nearly  40  per  cent  Chicago  live- 
stock reports  mention  the  fact  that  Texas  cattle  lose  less  weight  in  dress- 
ing than  Illinois  cattle,  and  can,  therefore,  be  sold  at  finer  margins  to 
carcass-butchers.  Beef-packers  assert  their  superiority  for  packing  to 
the  rough,  coarse  stock  previously  imported  from  west  of  the  Missouri 
River,  being  finer-grained,  richer,  and  more  tender.  Their  hides  are 
also  worth  from  15  to  20  per  cent,  more,  and  their  yield  of  tallow  is 
larger. 

The  Chicago  live-stock  reports,  during  the  latter  half  of  1870,  repre- 
sent a  contiuued  and  increasing  pressure  of  Texas  cattle  upon  the  mar- 
ket   The  extreme  range  of  prices  has  been  between  j$2  .and  $7  per  hun- 
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dred  pounds,  for  thin  stock  cattle  and  for  well-matured  fat  beeves,  re- 
spectively. In  the  lower  grades  Texas  cattle  have  mainly  monopo- 
lized the  market.  The  low  prices  caused  by  this  abundant  supply 
have  influenced  all  the  markets  in  the  country.  In  the  opinion  of  intel- 
ligent cattle  dealers  in  Chicago,  the  immense  cattle  irruption  from  the 
Southwest  has  alone  prevented  the  average  price  of  beef,  live  weight, 
from  ruling  as  high  as  12  cents  per  pound  in  the  eastern  markets.  Com- 
plaints have  been  heard  from  even  New  England  farmers  of  their  beiug 
compelled  to  accept  lower  prices  than  had  been  anticipated.  There  is 
scarcely  room  to  doubt  that  the  Texas  cattle  trade  has  been  overdone, 
and  that  the  late  abundant  supply  has  been  secured  at  the  cost  of  a 
crippled  production  in  the  future. 

The  influence  of  the  Texas  cattle  trade  has  hitherto  operated  as  a  dis- 
turbing force,  deranging,  to  some  extent,  old  arrangements  of  supply 
and  demand  in  the  markets  generally.  Some  of  its  results  upon  the 
meat  production  and  supply  of  the  country  are  already  foreshadowed. 
The  States  north  of  the  Ohio  have  hitherto  furnished  the  main  supply 
of  animal  food  to  the  eastern  markets.  If  the  present  conditions  of 
cheap  beef  production  in  Texas  should  be  perpetuated,  or  if  the  grazing 
capacities  of  our  great  central  mountain  region  should  be  speedily  de- 
veloped, of  which  there  is  now  ample  promise,  those  States  will  be  com- 
pelled to  yield  entirely  the  production  of  lower  grades  of  beef.  The 
extension  of  railroad  facilities  is  constantly  enlarging  the  area  of  pas- 
turage immediately  available  for  cheap  beef  production.  In  the  case 
of  Texas  cattle,  many  drawbacks  to  the  trade  will  be  removed.  The 
lone  drive  of  seven  hundred  miles  will  be  abandoned.  Farmers,  upon 
land  costing  from  $20  to  $200  per  acre,  in  climates  requiring  four  or  five 
months'  winter  feeding,  cannot  compete  with  stock-raisers  operating  un- 
der a  sky  that  demands  no  shelter,  and  upon  a  soil  yielding  perennial 
supplies  of  green  food  where  land  is  now  so  cheap  that  a  single  stock- 
farm  includes  a  whole  county. 

The  farmers  of  the  Northwest  must  secure  more  valuable  breeds  of 
stock.  They  must  select  animals  which,  with  the  same  acreage  of  sum- 
mer pasture  and  the  same  amount  of  winter  feeding,  wDl  yield  beef  in 
greater  quantity,  of  finer  quality,  and  of  higher  market  value. 

The  more  intelligent  cattle-raisers  in  the  older  States  have  already 
anticipated  this  necessity  by  supplanting  their  common  stocks  with  im- 
proved breeds  of  cattle.  The  pressure  of  circumstances  will  drive  the 
farming  interest  generally  in  the  wake  of  these  pioneers,  and  a  speedy 
demand  for  superior  animals  may  bo  expected.  In  the  next  ten  years 
we  may  anticipate  an  immense  improvement  in  the  stocks  of  the  North- 
west. For  such  there  is  no  danger  of  a  failing  market.  While  wealth, 
under  our  free  civilization,  is  accumulating  and  diffusing  itself  through 
more  numerous  classes  of  society,  the  demand  for  better  food  will  keep 
pace  with  any  improvement  in  production  that  may  be  made.  In  this 
branch  of  the  business,  Texas  cattle-raisers,  under  their  present  condi- 
tions of  production,  can  offer  but  slight  competition.  To  raise  the  finer 
breeds  of  cattle  will  involve  a  revolution  in  their  whole  system.  It  is 
one  thing  to  send  out,  from  time  to  time,  gangs  of  Mexican  vaqueros  to 
lasso  and  drive  in  the  spontaneous  products  of  wide,  unoccupied  wastes 
of  rich  pasture,  but  entirely  another  thing  to  operate  within  narrower 
limits,  and  to  develop  the  latent  resources  of  nature  by  a  scientific  ap- 
plication of  her  higher  laws.  It  is  unreasonable  to  expect  a  sudden 
change  in  the  loose  methods  of  production  now  employed  in  the  South- 
west; but  the  time  is  coming  when  siueh  a  change  will  be  a  necessity. 
The  pressure  of  population  and  the  rise  in  the  value  of  land  will  soon 
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demand  greater  economy  of  resources.  Wide-spread  pastures  will  be 
restricted  by  farming  inclosures,  and  the  ability  to  produce  coarse  beef 
at  low  prices,  without  any  of  the  expenses  of  the  Northern  and  Western 
stock-grower,  and  with  less  scientific  intelligence,  will  no  longer  exist. 

The  Texas  cattle  trade  has  its  evils,  which  should  be  ameliorated. 
The  transportation  of  cattle  for  great  distances  by  rail  involves  many 
abuses.  Healthy  animals  suddenly  removed  from  the  free  range  of  pas- 
ture and  crowded  into  cattle-cars,  kept  standing  for  days  and  nights  in 
an  uncomfortable  posture,  deprived  of  food  and  rest,  worried  and  con- 
fused by  the  constant  roar  of  machinery,  cannot  long  preserve  their 
healthful  condition.  In  the  hot  summer  months,  bodily  exhalations 
create  an  intensely  mephitic  atmosphere ;  the  jarring,  unequal  move- 
ments of  the  cars  jostle  the  animals  against  each  other,  injuring  their 
limbs,  abrading  their  flesh,  and  adding  cutaneous  and  muscular  inflam- 
mations to  the  other  evils  of  this  "  middle  passage." 

Different  State  legislatures  have  attempted  to  relieve  these  difficulties 
by  special  enactments.  New  York  forbids  the  confinement  of  live-stock 
for  longer  consecutive  periods  than  twenty-eight  hours,  without  intervals 
of  ten  hours  for  rest.  Inventive  genius  is  also  devising  more  comforta- 
ble cattle-cars.  It  can  render  the  most  effective  service  in  the  per- 
fection of  refrigerator  cars,  whereby  the  animal  may  be  slaughtered 
on  his  native  soil,  and  the  meat  sent  to  distant  markets,  preserved 
by  artificial  refrigeration  perfectly  fresh  and  untainted.  This  method 
has  already  been  successfully  inaugurated  in  some  portions  of  the 
country,  and  there  is  but  little  doubt  of  its  general  introduction  when 
the  requisite  machinery  shall  have  been  devised  and  constructed. 

This  improvement  is  now  urged  by  that  noble  institution,  the  "Ameri- 
can Society  for  the  Prevention  of  Cruelty  to  Animals."  This  body  de- 
serves the  gratitude  of  the  public  for  its  fearless  and  disinterested 
exposure  of  the  abominations  of  the  New  York  abattoirs,  ventilating  not 
only  the  cruelty  to  animals,  but  also  the  frauds  perpetrated  upon  the 
public  Evils  of  this  character,  however,  intrenched  as  they  are  in  the 
inveterate  selfishness  of  interested  classes,  can  be  alleviated  only  to  a 
slight  extent  by  moral  or  even  legal  suasion.  A  change  in  the  method 
of  marketing  beef  will  remove  the  abuses  complained  of  by  removing 
the  opportunity  for  their  perpetration.  The  public  will  hail  with  genu- 
ine satisfaction  that  revolution  in  the  beef  trade  which  secures  the 
slaughter  of  the  animal  in  his  native  pasture,  and  the  transportation  of 
healthy  beef  in  refrigerator  cars. 


EPIZOOTIC  APHTHA. 

NATURE  OF  THE  DISEASE. 

This  contagious  malady  of  stock  belongs  to  the  class  of  zymotic 
diseases,  or,  in  other  words,  it  is  caused,  like  specific  fevers  generally,  by 
the  introduction  into  the  system  of  a  poison  germ,  which  propagates 
itself,  and  increases  in  the  blood  and  tissues  iu  a  mauner  allied  to  the 
growth  of  a  ferment  in  a  saccharine  solution.  During  this  reproduction 
of  the  virus  in  such  fevers,  the  system  passes  through  a  series  of  suc- 
cessive stages  of  disease,  the  nature  and  duration  of  which  are  deter- 
mined by  the  character  of  the  particular  poison  taken  in,  and  during 
which  the  poison  germs  (contagious  principles)  are  given  off  abundantly 
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by  one  or  other  or  all  of  the  secreting  surfaces.  Hence,  like  other 
zymotic  diseases,  this  is  altogether  specific  in  its  cause,  its  nature,  and 
its  mode  of  propagation.  As  known  in  Western  Europe  and  America, 
this  disease  is  invariably  due  to  a  virus  or  contagion  thrown  off  by  some 
animal  suffering  from  the  disease;  it  is  always  manifested  by  a  slight 
preliminary  fever,  and  a  period  of  eruption  and  decline,  and  these  are 
respectively  of  constant  and  well-defined  duration.  These  different 
periods  of  the  disease  are  characterized  by  varied  manifestations.  The 
first  period  is  that  of  incubation,  during  which  the  poison  germs  are  in 
the  body  of  the  animal,  and  propagating  themselves  there,  but  have 
not  yet  affected  the  constitution  so  as  to  impair  the  functions,  or  give 
rise  to  the  more  manifest  symptoms  of  illness.  Toward  the  end  of  this 
period,  however,  the  thermometer  shows  an  increase  of  temperature,  in 
the  interior  of  the  body,  of  about  two  degrees  beyond  the  natural 
standard.  This  period  lasts  twenty-four  to  forty-eight  hours,  though  in 
rare  cases  it  may  apparently  extend  to  a  week. 

It  is  followed  by  the  period  of  eruption,  which  is  first  manifested  by  the 
redness,  heat,  and  tenderness  of  the  udder  and  teats,  of  the  space 
between  the  hoofs,  and  of  the  membrane  of  the  mouth.  In  the  course 
of  one  day  more,  these  parts  are  found  to  be  the  seat  of  numerous  hem- 
ispherical elevations  or  blisters,  caused  by  the  effusion  of  a  clear  yel- 
lowish fluid  from  the  blood-vessels  beneath  the  cuticle  or  scarfskin. 
These  increase  in  size  for  the  next  two  or  three  days,  burst,  and  dry  up. 

The  period  of  decline  is  marked  by  the  drying  and  scabbing  over  of 
the  sores  caused  by  the  rupture  of  the  blisters,  and  by  the  reproduction 
of  the  lost  cuticular  covering  or  scarfskin.  The  elevated  temperature, 
which  had  declined  somewhat  on  the  appearance  of  the  blisters,  now 
entirely  subsides,  unless  maintained  by  exposure,  or  the  irritation  of 
the  sores  by  dirt  or  other  bodies.  This  period  has  passed  and  the 
disease  is  at  au  qnd  by  the  fifteenth  day,  in  favorable  cases. 

CAUSES. 

The  only  known  cause  of  itself  capable  of  inducing  the  disease  is 
contagion,  or  contact  of  a  sound  animal  with  the  virus  discharged  from 
the  sores  of  an  aphthous  patient.  Many  accessory  causes  may  be  named, 
such  as  a  wet,  muddy  season,  which  insures  the  contact  of  the  virus 
deposited  on  tho  soil  with  the  skin  about  the  top  of  the  hoofs;  the  accu- 
mulation of  cattle  in  large  fairs  or  markets ;  the  aggregation  of  large 
numbers  of  live  stock  for  the  supply  of  armies  in  the  field ;  travel  of 
stock  by  rail  or  ?oad,  and  the  like.  Yet  these  are  but  means  of  the 
diffusion  of  the  poison,  while  no  one  of  them,  nor  all  taken  together, 
can  call  the  disease  into  existence  where  the  poison  is  not  already 
present.  Though  prevalent  extensively  in  Europe  during  or  after  almost 
every  great  war  since  1695,  it  did  npt  reach  Great  Britain  till  1831),  when 
it  was  brought  by  some  Dutch  cattle  imported  into  London.  In  the  same 
year  it  was  brought  by  Dutch  cattle  to  Cork,  Ireland ;  and,  as  free  trade 
in  continental  cattle  was  established  four  years  after,  it  has  been  since 
steadily  maintained  by  the  constant  importations.  In  1841  it  is  first 
reported  in  Denmark,  a  country  which  breeds  its  own  stock,  and  rarely 
imports  any.  Last  year  appears  to  have  been  the  first  time  it  appeared 
on  American  soil,  and  it  has  not  yet  reached  the  great  stock  ranges  of 
Australia.  In  Great  Britain  it  spreads  widely  every  year,  after  the 
great  autumn  markets,  in  which  home  and  foreign  store  cattle  mix  freely, 
and  yet  there  are  in  that  country  many  breeding  districts  into  which 
strauge  stock  are  never  taken,  and  where  the  disease  has  not  yet  pen- 
23  A 
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etrated.    It  prevails  very  frequently  on  cattle  dealers'  farms  in  the  same 
country.  m 

Such  comprehensive  facts  as  these  narrow  the  list  of  real  causes  down 
to  the  simple  contact  of  the  virus  with  a  healthy  animal.  This  virus,  how- 
ever, is  perhaps  the  most  contagious  known.  It  is  often  carried  on  the 
clothes,  boots,  and  hands  of  men ;  on  the  fibers  of  hay  or  straw ;  pre- 
served on  the  walls,  floors,  mangers,  and  other  fittings  of  buildings;  on 
stable  utensils ;  in  yards,  parks,  roads,  and  railroad  cars ;  on  drinking 
troughs :  or  it  may  be  carried  on  the  legs  or  bodies  of  dogs,  chickens, 
rats,  ana  other  animals  which  themselves  escape  the  infliction.  In  short, 
any  solid  body  may  retain,  and  be  a  bearer  of,  this  contagion.  Fortu- 
nately, it  does  not  spread  to  any  extent  in  the  atmosphere.  Nothing  is 
more  common  than  to  find  a  herd  on  one  side  of  a  road  struck  down 
by  the  disease,  while  another  in  a  field  on  the  opposite  side  of  the  road 
remains  perfectly  healthy.  It  may  be  carried  by  a  strong  wind  in  the 
form  of  the  virulent  saliva,  or  the  virus  may  dry  up  on  light  bodies, 
such  as  paper,  hay,  &c,  which  are  afterward  borne  off  by  the  wind.  It 
may  be  carried  by  men  or  animals,  or  by  water  running  from  the  diseased 
to  the  healthy  lot;  but,  in  the  absence  of  such  agencies,  the  breadth 
of  a  common  road  is  amply  sufficient  to  circumscribe  the  disease. 

RELATIVE  SUSCEPTIBILITY  OF  DIFFERENT  ANIMALS. 

Cloven-footed  animals  appear  to  be  the  natural  victims  of  this  disease, 
and  all  species  are  about  equally  obnoxious  to  its  attacks ;  but  it  may  be 
communicated  to  many  if  not  all  other  .warm-blooded  animals  by  inocula- 
tion or  by  contact  of  the  virulent  discharges  with  their  mucous  mem- 
branes. 

Its  transmission  to  man  has  been  noticed  during  almost  every  great 
outbreak  since  that  of  1695.  It  has  been  reported,  among  others,  by 
Valentine,  Nadberny*  Levitzky,  Kolb,  Hertwig,  Eayer,  Bosquet,  Londe, 
Levigny,  Dundussy,  Hiibner,  Holmes,  Balfour,  Karkeek,  and  Watson. 
Cases  of  the  disease  in  man  have  been  seen  in  Albany  and  at  South  Do- 
ver, Dutchess  County,  New  York,  during  the  present  outbreak.  It  shows 
itself  in  man  by  slight  feverishness,  and  the  formation  on  the  tongue 
and  inside  the  lips  and  cheeks,  and  sometime^  on  the  hands,  of  small 
blisters,  rarely  amounting  to  the  bulk  of  a  lentil.  In  children  and  young 
animals,  feeding  exclusively  on  milk,  diarrhoea  and  fatal  inflammation  of 
the  stomach  and  bowels  occasionally  supervene.  It  is  further  to  be 
dreaded  that  the  malady,  gaining  a  lasting  hold  on  the  dairies  of  our 
large  cities,  may  swell  the  lists  of  mortality  of  the  infant  population  by 
inducing  those  fatal  diarrhoeas  and  enteritis  reported  by  Hiibner,  Bal- 
four, and  Watson. 

Its  existence  in  liorses  is  reported  by  Sagar,  Cleaver,  and  Laubender, 
but  the  susceptibility  of  the  soliped  is  very  slight,  and  he  can  probably 
be  affected  only  by  inoculation. 

In  chickens  it  has  been  frequently  noticed — among  others,  by  Hennicke, 
Sagar,  Lamberlicchi,  Dickens,  and  Touatt.  Chickens  were  attacked  in 
December,  1870,  on  the  farm  of  Mr.  Eighmie,  La  Grange,  Dutchess 
County,  New  York.  Drinking  the  castaway  milk  is  probably  the  com- 
mon cause.  Dogs  and  cats  have  been  noticed  by  Lagar,  Younghusband, 
and  others,  to  suffer  from  drinking  the  milk.  A  shepherd's  dog  at  Mr. 
Eighmie's  suffered  from  the  disease,  and  another,  Mr.  Preston's,  South 
Dover,  New  York,  had  only  partially  recovered  when  seen  by  the  writer. 

SYMPTOMS. 

The  victims  may  usually  be  picked  out  from  a  herd,  twelve  to  twenty- 
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four  hours  before  they  show  distinct  signs  of  the  disease,  by  the  increase 
of  temperature#ndicated  by  a  clinical  thermometer  introduced  into  the 
rectum  and  retained  there  for  three  minutes.    •   . 

In  cattle  the  eruption  may  be  concentrated  on  the  mouth,  (including 
the  muzzle  and  nostrils,)  on  the  udder  and  teats,  or  on  the  space  between 
the  hoofs,  though  it  usually^  attacks  all  of  these  parts  simultaneously, 
and  in  rare  cases  even  extends  to  the  general  integument  or  to  the  mu- 
cous membrane  of  the  throat,  stomach,  and  bowels,  or  other  internal 
organs.  The  symptoms  are  slight  shivering  or  roughness  of  the  coat, 
neglect  of  feeding  and  rumination,  redness,  heat,  swelling  and  tender- 
ness of  the  pasterns,  teats,  and  mouth,  arching  of  the  back,  and  a 
crouching,  hesitating  gait,  accumulation  of  a  white  froth  around  the 
margin  of  the  lips,  and  a  loud  smacking  noise  made  by  the  tongue  and 
lips.  On  the  second  or  third  day  the  blisters  may  be  seen  on  the  gums, 
on  the  dental  pad  behind  the  upper  lip,  on  the  tongue,  on  the  teats,  and 
around  the  upper  borders  of  the  hoofs  and  between  them.  In  twenty- 
four  to  thirty-six  hours  more  (sometimes  at  once)  these  burst,  the  cuti- 
cle is  detached,  and  raw  pink  sores  are  left,  most  noticeable  on  the 
mouth  and  teats.  With  care  the  process  of  healing  goes  on  rapidly,  and 
is  completed  about  the  fifteenth  day.  Complications  are  rare,  unless  as 
the  result  of  neglect,  and  consist  in  inflammation  and  loss  of  the  udder ; 
extensive  formation  of  matter  beneath  the  hoofs,  causing  them  to  be 
shed ;  extension  of  disease  to  the  sinews,  bones,  and  joints  of  the 
foot,  with  wide- spread  destruction  of  parts ;  eruption  on  the  stomach  or 
bowels,  with  dangerous  or  fatal  inflammation;  or  implication  of  the 
womb  with  abortion  or  long-continued  weakening  discharges. 

In  sheep  the  feet  are  mainly  affected,  and  the  malady  bears  a  strong 
resemblance  to  foot-rot,  and,  under  nfeglect,  may  merge  into  this. 

Swine  also  suffer  severely  in  the  feet,  and,  as  they  are  too  commonly 
neglected  and  left  on  mud  and  filth,  shedding  of  the  hoofs  is  frequent. 
When  the  mouth  suffers  they  champ  the  jaws,  and  frothy  saliva  collects 
around  the  lips. 

LOSSES  OCCASIONED  BY  THE  DISEASE. 

These  can  only  be  estimated  by  considering  that  every  ruminating 
animal  and  hog  exposed  to  the  poison  will  almost  invariably  contract  the 
disease ;  also,  that  the  poison  may  be  dried  up  in  barns  and  elsewhere 
without  losing  its  vitality  or  virulence,  and  thus  be  preserved  for  months 
and  years.  The  depreciation  of  ordinary  store  and  feeding  stock,  which 
have  passed  through  the  affection,  may  be  approximately  stated  at  $5 
to  $10  per  head — sheep  and  swine  at  relatively  smaller  amounts ;  but 
for  dairy  stock  no  such  low  estimates  can  be  accepted.  There  is  first 
the  loss  of  the  milk  for  thirty  days,  $25  to  $30  per  head.  Several 
Dutchess  County  farmers  were  losing  at  the  rate  of  $20  per  day,  or 
$600  per  month,  from  this  cause  alone,  at  the  time  of  our  visit.  Then 
there  are  the  frequent  con  sequences  of  loss  of  the  bag,  or  of  the  hoofs,  abor- 
tions, and  chronic  discharges  from  the  womb,  which  unfit  the  subjects 
for  dairy  purposes ;  and,  lastly,  internal  complications  and  fatal  results. 
Such  results  imply  serious  losses  for  individuals,  counties,  or  States ;  but 
the  great  danger  lies  in  the  possible  migration  of  the  disease  out  west, 
and  its  final  diffusion  throughout  the  States.  This  is  much  less 
unlikely  than  was  its  importation  from  Europe  nine  months  ago. 
We  had  then  the  safeguard  of  a  restriction  on  direct  importation ;  but 
now  let  a  valuable  Short-horn  be  sent  from  Massachusetts,  or  Kew  York, 
to  Minnesota,  Illinois,  Missouri,  Kansas,  or  Texas )  let  him  contract  the 
disease  on  the  roads  or  railroad-cars,  and  convey  it  to  the  .stock  among 
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which  he  is  sent,  and  the  chances  are  that  all  the  more  eastern  States 
will  suffer  in  turn.  The  aggregate  loss  in  such  a  case^rould  be  virtu- 
ally incalculable,  and  .if  the  disease  gained  a  permanent  footing  among 
us  it  would  be  liable  to  recur  more  or  less  widely  at  intervals  of  a  few 
years** 

ORIGIN  OF  THE  PRESENT  OUTBREAK  IN  AMERICA. 

Though  no  unbroken  chain  of  evidence  concerning  the  source  of  the 
present  outbreak  is  forthcoming,  no  one  acquainted  with  the  nature  of 
the  disease  can  for  a  moment  doubt  that  it  was  imported  from  Europe. 
Though  certainly  prevailing  in  Central  Europe  for  nearly  two  centuries, 
it  reached  Great  Britain  only  in  1839,  Denmark  in  1841,  and  America 
in  1870.  No  atmospheric  or  climatic  changes  would  account  for  such 
results.  Diseases  like  influenza,  which  appear  to  be  due  to  such  vi- 
cissitudes, sweep  over  simultaneously,  or  nearly  so,  our  continents  and 
islands,  and  even  ships  in  mid-ocean,  whereas  this  is  circumscribed  for 
centuries  by  a'  narrow  sea,  or  well-guarded  neck  of  land,  and  crosses 
only  when  the  victims  are  allowed  to  pass.  Moreover,  in  each  of  these 
cases  a  definite  importation  can  be  traced.  Confining  our  remarks  to 
the  case  of  America,  we  have  before  us  all  the  facts  of  our  importation 
of  the  disease  from  England,  in  1870.  Not  being  at  liberty  to  mention 
names,  which  would  serve  no  good  purpose,  we  can  merely  state  that 
cattle  shipped  from  an  English  port,  in  August,  showed  signs  of  the 
disease  when  two  days  at  sea,  passed  through  it  on  the  ocean,  and 
landed  apparently  well,  but  conveyed  it  to  the  stock  among  which  they 
were  placed  on  their  arrival  in  Canada.  Whether  it  spread  from  this 
point,  or  whether  there  was  another  importation,  there  is  no  evidence  to 
show.  Its  existence  at  Oriskany.  Oneida  County,  New  York,  was  re- 
ported in  September  about  the  time  of  the  State  agricultural  show  at 
Utica,  supposed  to  have  been  brought  by  Canadian  cattle,  but  subse- 
quent inquiry  has  failed  to  afford  anything  more  than  report  for  this 
alleged  origin.  At  different  times  from  the  15th  of  November  to  the  7th 
of  December  it  was  brought  into  Dutchess  County,  New  York,  by  five 
separate  droves  from  Albany,  which  had  been  carried  last  on  the 
New  York  Central  Kailroad.  It  prevailed  extensively,  and  caused  great 
losses  at  Amenia,  Pawling,  South  Dover,  Dover  Plains,  and  La  Grange. 
From  Dutchess  County  it  was  conveyed  into  Connecticut,  and  spread 
widely  in  New  Milford,  Sherman,  and  Kent.  From  Albany  it  was  con- 
veyed in  a  drove  to  the  valley  of  the  Connecticut  River,  and  spread  in 
the  towns  of  Hadley,  Hatfield,  Northampton,  and  East  Hampton.  Cat- 
tle from  Albany  also  conveyed  the  disease  to  Brighton,  Massachusetts, 
and  spread  it  extensively  around  Boston,  at  Concord,  Ipswich,  Newbury- 
port,  Acton,  Sudbury,  &c,  reaching  at  some  points  into  New  Hamp- 
shire. It  has  more  recently  gained  a  footing  in  Rensselaer  County, 
New  York. 

TREATMENT. 

Under  this  head  little  need  be  said.  Keeping  the  bowels  open  by 
soft  diet,  or,  if  necessary,  mild  laxatives,  administering  nourishing 
gruels  if  the  animal  threatens  to  sink,  and  keeping  the  seat  of  eruption 
scrupulously  clean,  will  usually  suffice.  No  vaunted  preparations  for 
the  cure  of  the  disease  will  really  cut  it  short,  as  it  passes  through  its 
successive  stages,  and  terminates  in  recovery  in  ten  to  fifteen  days,  the 
time  at  which  the  venders  of  specifics  claim  that  a  cure  can  be  effected. 
A  dry  floor  must  be  secured,  with  perfect  cleanliness,  and  the  sores  may 
be  washed  daily  with  a  preparation  of  one  part  of  carbolic  acid  dis- 
solved in  fifty  or  a  hundred  parts  of  water.    For  the  teats,  glycerine 
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may  advantageously  replacb  the  water.  The  milk  must  be  fully  with- 
drawn, using  a  silver  milking-tube  if  the  teats  are  sore  and  the  cow 
restive. 

PREVENTION. 

Importation  of  ruminants  and  swine  from  all  countries  where  it  exists 
should  be  allowed  only  under  the  restrictions  of  a  week's  quarantine, 
examination  by  a  competent  veterinary  surgeon,  and  sponging  of  the 
skin  with  a  solution  of  carbolic  acid. 

Diseased  stock  should  be  carefully  secluded,  together  with  infected 
barns,  yards,  fields,  fodder,  rugs,  buckets,  and  other  utensils.  One 
person  should  be  appointed  to  attend  to  them,  and  forbidden  to  go 
near  other  stock,  and  even  to  cross  a  road  or  other  place  frequented  by 
stock,  until  he  has  washed  his  boots  with  the  carbolic-acid  solution. 
All  other  persons  and  animals  should  be  excluded.  Inspectors  should 
wash  and  disinfect  on  leaving. 

Infected  roads  should  be  closed  for  a  month  at  least.  In  infected 
countries  or  districts,  all  movement  of  live  stock  (cattle,  sheep,  and 
swine)  should  be  prohibited  except  under  a  written  permit  from  the 
local  authority i  who  should  assure  himself  of  their  soundness  before 
granting  it. 

Eailroad-cars,  yards,  and  loading-banks  on  which  diseased  stock  have 
been  should  be  well  washed  or  scraped,  and  then  thickly  sprinkled  with 
carbolic  acid. 

A  similar  thorough  disinfection  of  infected  buildings,  yards,  utensils, 
rugs,  &c,  is  equally  essential.  Manure  should  be  removed,  and  plowed 
under  by  horses. 

No  new  stock  should  be  brought  on  the  same  premises  until  after 
thorough  disinfection,  nor  upon  infected  fields  until  one  or  more  months 
after  the  last  sick  animal  has  left. 

While  the  disease  prevails  in  the  same  State,  or  in  an  adjacent  one, 
newly  purchased  stock  should  be  placed  on  quarantine,  in  a  separate 
building  or  park,  with  separate  attendants,  for  a  fortnight  after  pur- 
chase. 

During  the  prevalence  of  the  disease  the  milk  cannot  be  safely  used, 
but  to  young  animals  it  may  be  given  with  impunity  if  it  has  first  been 
boiled. 


STRUCTURE  AND  DISEASES  OF  THE  HORSE'S  FOOT. 

Probably  more  than  $500,000,000  are  invested  in  the  horse  stock  of 
the  United  States.  This  value  is  exceeded  only  by  that  of  cattle  by  a 
small  percentage.  The  average  value  per  animal  is  not  far  from  $75. 
This  low  value  results,  in  part,  from  including  in  the  calculation  animals 
of  all  ages,  and  all  degrees  of  health  and  soundness.  Without  doubt 
one  great  cause  of  this  low  average  value  is  the  wide-spread  careless- 
ness that  obtains  among  farmers  in  regard  to  breeding.  The  idea  that 
"  a  colt  is  a  colt,"  leads  to  entire  indifference  to  the  source  from  which 
it  is  obtained.  Consequently  our  pastures,  highways,  and  markets  ex- 
hibit a  large  proportion  of  inferior  animals  that  hardly  pay  for  the 
raising.  But  a  very  general  and  powerful  influence  in  the  depreciation 
of  horse  values  is  found  in  constitutional  and  local  defects  and  disabili- 
ties, which  are  probably  exhibited  in  some  form  of  lameness  in  eight  or 
nine  in  every  ten  cases. 

Consideration  of  the  structure  of  the  foot  of  the  horse,  of  the  manner 
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in  which  it  is  shod,  of  the  roads  on  which  itf  is  used  or  abused,  and  the 
general  lack  of  care  in  its  management,  lead  us  to  wonder,  not  that 
lameness  is  so  frequently  met  with,  but  rather  that  it  is  not  more  fre- 
quent— that  any  horse  escapes  it. 

Lameness  may  exist  in  any  part  of  either  extremity,  from  the  shoulder 
or  hip  to  the  foot.  But,  practically,  its  frequency  increases  as  you  go 
from  the  body  toward  the  feet.  •  For  one  case  of  shoulder  lameness,  ex- 
cept as  the  result  of  direct  violence,  you  will  see  many  of  the  foot.  In 
nine  cases  in  ten  the  seat  of  the  lameness  will  be  found  within  the  ter- 
minal twelve  inches  of  the  limb,  and  within  this  limit  the  parts  that 
most  frequently  suffer  are  those  inclosed  by  the  hoof.  A  brief  glance  at 
the  anatomy  of  the  foot  will  show  the  probability  of  this  statement. 

The  horse  stands  and  goes  upon  the  end  of  one  finger  in  each  limb, 
and  bears  his  entire  weight  on  four  such  finger-ends^  These  ends  are 
Covered  or  surrounded  by  hard,  horny  cases,  the  hoofs.  The  hoof  being 
nearly  unyielding  in  the  artificial  condition  of  those  animals  that  are 
kept  shod  with  iron  shoes  and  stabled  upon  hard  and  dry  floors,  even 
the  most  moderate  degree  of  inflammation  of  the  soft  parts  inclosed 
must  be  productive  of  great  pain.  Every  one  who  has  suffered  from  a 
felon  knows  the  agony  it  causes ;  but  the  felon  is  only  an  inflammation, 
with  suppuration,  under  a  tissue  less  dense,  less  unyielding,  than  the 
hoof  of  the  horse.  In  addition  to  this,  the  inflamed  tissue,  at  every  step, 
is  compressed  between  tho  bone,  the  actual  point  of  support,  and  the 
investing  hoof,  by  a  portion  of  the  weight  of  the  body. 

ANATOMY  OF  THE  FOOT. 

The  foot  of  the  horse  is  made  up  of  a  variety  of  tissues.  Commenc- 
ing at  the  outside,  we  fiud  a  dense  horny  envelope,  the  hoof,  and  within 
this,  fascia,  cartilage,  cellular  and  fibro-celltdar  tissue,  vessels*  and  nervesy 
and  still  within  these  a  center  of  bone.  The  bones  of  the  root  are  por- 
tions of  the  general  frame-work  or  skeleton,  and  correspond  in  their 
general  plan  of  structure  with  the  terminal  bones  of  the  fingers  in  man. 
Before  proceeding  to  a  description  of  these,  we  will  give  a  moment's 
'attention  to  the  comparative  anatomy  of  the  part 

The  bone^  muscles,  blood-vessels,  nerves,  and  other  tissues  of  the 
fore  legs  of  the  quadrupeds  of  the  mammalia  are  constructed  upon  the 
same  plan  as  the  arm  of  man,  having  essentially  the  same  parts,  and 
these  with  the  same  mutual  relations.  Whatever  difference  appears  may 
be  traced  directly  to  that  economy  in  nature  which  adapts  the  simplicity  or 
complexity  of  structure  to  the  extent,  variety,  and  degree  of  use.  So  the 
greater  simplicity  of  structure  observed  in  the  fore  leg  of  the  horse, 
compared  with  that  of  the  arm  of  man,  is  due  to  the  fact  that  its  use  is 
limited  to  the  support  of  the  body  and  its  progression.  By  reference  to 
Figs.  1#  and  2t,  the  various  bones  of  the  legs  may  be  compared  to  cor- 
responding portions  of  the  human  body.  By  reference  to  Fig.  1,  the 
plan  on  which  the  simplification  of  the  bony  tissue  of  the  animal  foot, 
as  compared  with/the  hand  and  foot  of  man,  is  accomplished,  may  be  seen. 

As  will  be  noticed,  the  relations  between  the  parts  of  a  foot  are  con- 


*Fig.  1. — View  of  tho  digits  present  in  the  feet  of  different  animals,  from  the  ele- 


aigi 
t  Fig.  2. — Plan  of  construction  of  hone's  foot  from  Allen :  I,  II,  in  each  figure  represent 
corresponding  portions  of  the  foot  in  the  human  and  horse's  foot ;  a,  cl,  b,  6b.  cnx}  at*, 
cri*,  bones  of  the  tarsus;  ml9.m*,m*,  m*,  m6,  metacarpal  bones ;   1,  2,  3,  4,  5,  digits; 

£S  P*»  P3*  phalajtees ;  x    -    -    -    -    ,  indicating  an  axis  of  bones  constantly  present 
i  the  foot  of  every  mammal. 
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Fig.  1.  View  of  tho  illgltfl  present  In  the  feet  of  dilflire 
Fig.  s.  Plnn  of  construction  of  horse's  foot. 
Fig.  3.  Bone  of  fore  leg,  front  view. 
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Fig.  i,  Bonbs  of  fore  leg,  side  ■ 
Fig.  J.  Hind  leg,  front  rlow. 
Fig.  &  Hind  leg,  ride  view. 
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stent  Whatever  parts  are  dropped  are  from  the  sides,  with  correspond- 
ing modifications  of  the  carpal  and  tarsal  elements.  This  dropping  of 
digital  elements  to  contribute  to  greater  simplicity  of  structure  is  not 
confined  to  the  foot  of  the  horse;  indeed,  it  has  its  most  complete  mani- 
festation short  of  obliteration  in  this  animal,  but  is  seen  to  a  less  extent 
in  other  animals.  Taking  five  toes  aa  the  highest  number  present  in 
any  land  mammal,  we  have  a  reduction  to  four  in  the  hippopotamus,  to 
three  in  the  rhinoceros,  and  two  in  the  ox.  The  elements  not  used  are 
frequently  present  in  rudimentary  form,  as  seen  in  the  splint-bones  of 
the  horse  and  the  two  small  toes  in  the  ox  and  hog.  Fossil  skeletons 
of  Worses  show  that  in  previous  geological  eras  horses  have  lived  having, 
in  addition  to  the  fully  developed  single  digit,  two  others,  perfect  as  to 
form,  but  smaller  in  size. 

The  anatomical  foot  of  quadrupeds  consists  of  all  the  parts  beyond  the 
radius,  or  radius  and  ulna,  of  the  anterior  extremities,  and  the  tibia,  or 
tibia  and  fibula,  of  the  posterior.  This  would  include  the  carpal  bones, 
(the  knee,)  and  the  bones  below,  of  the  anterior,  and  the  tarsal  bones, 
ithe  hooky)  and  bones  below,  of  the  posterior  extremities.  In  point  of 
fact,  however,  uses  considered,  the  foot  of  the  horse  is  much  more  limited 
in  its  extent,  including  only  the  terminal  phalanx — Fig.  2,  u  p.  3/  a 
portion  of  the  middle  phalanx  **  p.  2  "  and  a  sesamoid  bone,  the  navicular, 
at  the  posterior  aspect  of  the  joint  between  the  two.  (Fig.  14,*  "  2," 
<43,»  «4.»)  Below  the  carpus  (Figs.  3t  and  4$,  "a")  of  the  anterior,  the 
tarsus  (Figs.  5§  and  6||)  of  the  posterior  extremities,  the  bones  of  the 
leg  have  similar  common  names,  and  are  essentially  alike  in  correspond- 
ing regions.  Immediately  below  the  carpus  and  tarsus  is  a  single  large 
metacarpal  or  metatarsal  bone,  called  the  cannon-bone,  (Figs.  3,  4,  5,  o.) 
Upon  either  side  of  this  is  a  rudimentary  bone,  the  splint-bone,  (see 
Figs.  4,  5,  6,  and  7.)  These  two  splint  bones,  expanded  at  their 
upper  extremities,  where  they  enter  into  the  formation  of  the  knee 
and  hock  joints,  grow  gradually  smaller  as  they  pass  down  by  the  side, 
and  rather  to  the  rear  of  the  main  bone,  and  terminate  before  reaching 
the  fetlock  joint.  Below  the  cannon-bone,  taking  an  oblique  direc- 
tion anteriorly  from  it,  is  the  pastern-bone,  (Figs.  3,  4,  5,  6,  and  8,) 
(long  pastern,  os  suffraginis.)  In  length  it  is  from  one-third  to  one- 
half  that  of  the  cannon-bone.  Below  this  is  the  coronet-bone,  (Figs. 
3,  4,  5,  0,  9,)  (short  pastern,  lower  pastern,  os  coronas,)  which  is  nearly 
square  in  form ;  its  transverse  diameter  being,  however,  greater  than 
its  vertical.  The  last  bone  terminating  the  extremity  is  the  coffin-bone, 
(Figs.  3,  4,  5,  6,  and  10,)  (da  pedis.)  This  bone  is  described  as  having  a 
body  and  wings.  Its  general  outline  is  semilunar  anteriorly,  superiorly 
it  is  convex,  and  posteriorly  and  inferiorly  it  is  concave.  In  texture 
it  is  light  and  spongy,  perforated  throughout  by  canals,  (Figs.  16  fl  and 

*  Fig.  14. — Vertical  section  of  the  foot  of  the  horse,  copied  from  Owen :  1,  pastern- 
bone;  2,  coronet-bone;  3,  navicular  bone ;  4,  coffin-bone;  5,  extensor  tendon ;  6,  part 
of  common  flexor  tendon;  7,  deep  flexor  tendon;  8,  posterior  expansion  of  great 
cartilage ;  9,  soft  cash  ion  of  the  heel ;  10,  section  of  horny  hoof;  11,  sensitive  hoof; 
12,  anterior  section  of  the  cartilage  spreading  over  the  coffin-bone. 

tFia.  3. — Bone  of  fore  leg,  front  view :  a,  bones  of  carpus ;  b,  cannon-bone;  c,  pastern- 
bone  ;  d,  coronet-bone ;  e,  coffin-bone. 

t  Fig.  4. — Bones  of  fore  leg,  side  view :  a,  bones  of  carpus ;  b,  splint-bone ;  c,  cannon- 
bone  ;  d,  sesamoid  bone;  e,  pastern-bone ;  /,  coronet- bone ;  g,  coffin-bone.  • 

$  Fig.  5. — Hind  leg,  front  view :  a,  bf  c,  d,  e,  bones  of  the  tarsus ;  /,  cannon-bone ; 
g,  pastern-bone ;  h,  coronet ;  i,  coffin-bone. 

it  Fig.  6. — Hind  leg,  side  view :  a,  bones  of  the  tarsus;  b,  splint-bone;  c,  cannon-bone; 
d,  sesamoid  bone;  e,  pastern-bone ;  /,  coronet-bone;  g,  coffin-bone. 

IT  Fig.  16. — Posterior  view  of  the  coffin-bone,  showing  the  openings  into  the  interior 
canals,  through  which  branches  of  the  plantar  arteries  and  veins  enter :  0,0,0,6,  en- 
trance to  canals. 
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17,*)  through  which  blood-vessels  and  nerves  are  abundantly  distributed 
to  the  soft  and  sensitive  tissues  that  cover  it.  The  wings  extend  directly 
backward  from  the  body,  and  support  the  lateral  cartilages.  Upon  its 
superior  aspect  is  a  smooth  and  concave  surface,  placed  obliquely  to  the 
body  of  the  bone  for  articulation  with  the  middle  phalanx  or  coronet- 
bone.  Applied  to  the  joint  between  the  coronet  and  coffin  bones,  pos- 
teriorly, and  lying  in  the  concavity  of  the  coffin-bone,  is  a  small  bone  of 
peculiar  shape — the  navicular,  (Fig.  14,  "3.")  This  is  a  sesamoid  bone, 
being  contained  in,  or  attached  to,  the  tendon  of  the  deep  flexor.  It  is 
from*  two  to  two  and  one-half  inches  long,  three-fourths  of  an  inch  in 
width  at  its  widest  part,  and  half  an  inch  in  thickness.  Two  surfaces 
of  this  bone,  meeting  in  front  at  an  acute  angle,  are  covered  with  carti- 
lage and  synovial  membrane.  The  posterior  surface  is  rough  for  the 
attachment  of  the  tendon  of  the  deep  flexor. 

Attached  to  the  upper  edge  of  the  wings  of  the  coffin-bone  are  the 
two  lateral  cartilages.  They  are  irregular  in  form,  elastic,  and  ex- 
tend backward,  giving  form,  substance,  and  elasticity  to  the  heel  upward 
as  high  as  the  pastern  joint,  and  forward,  so  that  only  the  width  of  the 
great  extensor  tendon  of  the  foot  separates  them.  In  fact,  the  fibrous 
investment  of  the  tendon  is  attached  to  these  cartilages. 

This  widely  distributed  cartilage  may  be  observed  passing  downward  and  surround- 
ing on  every  side  the  rough  and  knotty  extremities  of  the  heels  of  the  coffin-bone, 
entering  and  filling  up  its  sinuosities  and  taking  strong  attachment  to  these  processes. 
It  then  extends  horizontally  inward,  passing  over  the  horny  sole  and  bars,  and,  meet- 
ing the  sides  of  the  sensitive  frog,  intimately  unites  with  it,  forming  one  inseparable 
mass  and  filling  together  the  whole  interior  area  described  by  the  sides  of  the  coffin- 
bone.  The  upright  or  lateral  portion  of  the  cartilage  forms  with  the  horizontal  por- 
tion passing  inward  a  right  angle,  thus  making  together  a  hollow  space  or  recepta- 
cle at  the  back  of  the  coffin-bone  that  contains  the  spongy,  clastic  stuffing  of  the 
heels,  together  with  the  tendons,  vessels,  and  nerves  passing  through  the  sole  of  the 
foot.  The  upper  surface  of  the  horizontal  process  of  cartilage  is  full  of  scabrous  ele- 
vations and  depressions  that  defy  dissection,  among  which  is  found  a  quantity  of  gel- 
atino-li^amentons  tissue.  Beneath,  or  to  the  under  surface  of  this  horizontal  lavor, 
the  sensitive  solo  and  bar  are  adherent.  As  it  approaches  the  frog  or  center  of  the  foot, 
it  loses  its  cartilaginous  nature  and  becomes  coriaceous,  or  rather  ligamento-coriaceous, 
in  texture,  agreeing  in  this  with  the  internal  frog.— (Vyclop.  AnaU  and  Phys.) 

The  horizontal  portion  or  process  of  the  cartilage,  known  by  veteri- 
nary writers  as  the  stratiform  process,  is  of  greater  thickness  and  sub- 
stance than  the  other  parts.  It  is  also  of  coarser  grain  and  more  elas- 
tic nature.  Both  portions  together  communicate  the  general  boundary 
of  form  to  the  lateral,  posterior,  and  inferior  parts  of  the  foot.  When 
the  bars  and  the  frog  are  thrust  upward  by  pressure  from  without,  they 
are  aeting  against  this  same  horizontal  flooriug  formed  by  the  cartilage 
and  the  frog,  and  are  met  by  the  depression  of  the  bones  of  the  foot 
forced  down  by  pressure  of  the  weight  of  the  animal.  The  whole  can 
then  dilate  exteriorly  along  with  the  posterior  and  more  elastic  parts  of 
the  hoof. 

Several  important  purposes  are  answered  by  this  extensive  distribu- 
tion of  elastic  flbro-cartilage — first,  the  interposition  of  a  layer  of  elas- 
tic tissue  between  the  hard  hoof  and  the  hard  bone  prevents  shock  aud 
jar  to  the  body  as  the  foot  strikes  the  ground  in  walking  or  running  5 
secondly,  the  coffin-bone  not  extending  posteriorly  much  beyond  the 
middle  of  the  foot,  except  by  its  projecting  wings,  a  large  portion  of  the 
hinder  part  of  the  foot  is  made  up  of  soft  elastic  cartilage  instead  of 
bone,  materially  breaking  the  force  of  the  blow  of  the  tread  5  thirdly, 
the  general  distribution  of  elastic  cartilage  serves  to  equalize  the  pres- 

*  Fig.  17. — Section  of  the  coffin-bone  showing  the  numerous  canals  for  blood  vessel** 
and  nerves. 
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sure  of  tbe  bones  of  the  foot  upon  the  broader  surface  of  the  hoof;  and, 
lastly,  this  arrangement  of  an  elastic  cushion,  increasing  in  thickness 
toward  the  posterior  aspect  of  the  foot,  affords  an  elastic  support  to  the 
movements  of  the  coffin-bone  in  the  hoof,  thereby  aiding  the  elastic 
laminaB  upon  the  superior  convex  surface  in  support  of  the  bone.  While 
the  toe  of  the  coffin-bone  is  comparatively  stationary,  there  is  consider- 
able motion  of  the  heel  upon  the  toe  as  a  center,  thereby  contributing  to 
the  extent,  freedom,  and  ease  of  movement  of  the  foot. 

Molded  upon  the  surface  of  the  coffin-bone,  over  its  entire  extent,  is 
a  thick,  villous,  highly  vascular,  and  sensitive  membrane  having  the 
general  name  of  the  sensitive  foot,  besides  having  several  local  names 
derived  from  the  part  of  the  hoot  under  which  it  lies,  as  sensitive  lam* 
ince,  sensitive  sole,  and  sensitive  frog. 

This  tissue  is  derived  mainly  from  the  skin.  It  may  be  said  to  be  a 
process  from  the  skin,  covering  the  coffin-bone,  and  altered  in  its  struc- 
ture to  adapt  it  to  its  office  as  an  excretory  membrane.  It  exactly  cor- 
responds to  that  portion  of  the  human  skin  which  produces  the  nails. 
The  proper  skin  of  the  leg,  as  it  arrives  at  the  foot,  becomes  thickened 
and  altered  in  its  structure,  constituting  the  mass  around  the  summit 
of  the  hoof,  to  which  veterinary  writers  have  given  the  name  of  coro- 
nary band.  This  is  lodged  in  a  groove#eeen  around  the  upper  edge  of 
the  horny  wall,  and  from  this  the  straight  fibers  of  the  wall  are  se- 
creted. From  the  coronary  band  there  is  a  prolongation  of  the  skin 
downward  over  the  coffin-bone.  This  tissue  is  thrown  into  permanent 
folds  or  laminae,  the  sensitive  lamince,  between  five  and  six  hundred  in 
number,  arranged  lengthwise  of  the  foot.  They  secrete  matter  whiofo 
enters  into  the  formation  of  the  horny  wall,  to  the  laminae  of  whioh  they 
are  very  closely  united.  According  to  Virchow,  each  lamina  corre- 
sponds to  a  single  papilla,  as  seen  on  the  surface  of  the  skin.  Similar 
tissue,  thickly  studded  with  secreting  papillae,  covers  the  inferior  sur- 
face of  the  coffin-bone,  the  fibro-elastic  frog,  and  the  widely  distributed 
cartilages,  already  mentioned.  This  tissue  is  richly  supplied  with  nerves 
and  blood-vessels,  the  latter  forming  large  plexuses  which  extend  to 
and  above  the  margin  of  the  hoof. 

The  elastic  laminae  are  found  around  the  whole  convex  surface  of  the 
coffin-bone,  having  a  breadth  of  about  one-tenth. of  an  inch  and  a  length 
of  about  two  inches  in  front,  decreasing  to  an  inch  at  the  heels.  These 
laminae,  much  reduced  in  size  and  importance,  are  continued  over  the 
bars  into  the  center  of  the  foot.  Each  lamina  consists  of  a  single  plait 
or  fold  of  two  layers  of  membrane,  which  apply  closely  to,  and  arc 
firmly  attached  to,  two  corresponding  surfaces  of  the  laminae  of  the  horny 
hoof.  Either  in  the  laminae  themselves,  or  in  the  fibrous  membrane  on 
which  they  rest,  and  which  is  the  medium  of  their  union  with  the  bone, 
great  elasticity  resides,  so  that  the  coffin-bone,  with  the  weight  it  sus- 
tains, receives  a  large  part  of  its  support  from  the  laminae,  acting  as 
hundreds  of  elastic  springs.  It  is  this  structure  and  arrangement  that 
aid  greatly  in  obviating  shocks  and  preserving  the  integrity  of  the  soft 
tissues  at  the  bottom  of  the  foot.  By  taking  two  strips  of  paper  and 
folding  them  together  in  regular,  even  plaits,  we  have  an  illustration  of 
the  method  of  uuion  between  the  soft  and  sensitive  and  the  horny  lam- 
inae. If,  in  addition,  one  of  the  layers  be  considered  elastic,  the  philos- 
ophy of  the  elastic  suspension  of  the  foot  would  be  obvious. 

The  tissue  constituting  the  sensitive  sole,  averaging  perhaps  one-eighth 
of  an  inch,  thinner  over  the  frog  and  thicker  ever  the  heels,  is  even  more 
fibrous,  vascular,  and  sensitive  than  the  laminae.  It  is  closely  connected 
with  the  fibrous  tissue  of  the  sensitive  laminsB  in  front  and  the  cover- 
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ing  of  the  heels  and  frog  belaud.    From  it  the  horny  sole  and  frog  are 
secreted. 

The  sensitive  tissues  that  invest  the  bones  of  the  foot  are  covered  and 
protected  by  a  thick,  dense,  horny  cap  or  box,  tlie  Iwof.  (Fig.  11.) 
The  physiological  relation  of  the  hoof  to  the  parts  which  it  covers  is 
essentially  the  same  as  that  of  the  human  nail  to  the  parts  covered  by 
it.  Functionally,  its  relations  are  more  extensive  and  complete,  and 
whatever  differences  exist  in  structure,  in  form,  or  extent  of  develop- 
ment, come  from  modifications  for  special  use. 

The  hoof  consists  of  three  portions,  which  are  so  closely  united  as  to 
seem  but  one ;  yet,  by  maceration,  or  by  boiling,  they  can  be  separated. 
These  are  the  wall  or  crust,  the  sole,  and  the  frog. 

The  wall  (Fig.  13,*  e,  e,  e)  is  all  that  part  of  the  hoof  that  is  visible 
below  the  hair  when  the  foot  is  placed  upon  the  ground.  It  is  in  the 
form  of  a  cylinder,  cut  across  obliquely  at  the  top.  It  is  deepest  in  front, 
from  three  to  four  inches,  and  grows  gradually  less  in  depth  toward 
its  posterior  aspect.  This  wall,  which  is  secreted  mainly  by  the 
coronary  band,  and  partly  by  the  sensitive  wall  beneath,  is  in  front  about 
half  an  inch  in  thickness,  becoming  thinner  on  the  back  side  as  it  extends 
around  the  foot.  It  has  an  edge  bearing  upon  the  ground  of  about  half 
an  inch  around  the  outside  ofi  the  bottom  of  the  foot.  (Fig.  13,  e,  e.) 
Upon  the  inner  side  of  the  foot  the  wall  is  thinner  than  upon  the  out- 
side. 

The  wall  is  divided  into  toe,  quarters,  heels,  and  bars,  superior  or 
coronary  border,  inferior  or  solar  border,  and  laminae. 
•  Passing  any  special  description  of  the  borders,  the  laminae  deserve 
more  particular  attention. 

The  lamince,  or  lamellae,  (Fig.  12,)  are  the  very  numerous,  narrow,  and 
thin  plates  which  cover  the  entire  interior  aspect  of  the  horny  wall. 
They  are  in  length  from  two  inches  in  front  to  less  than  an  inch  at  the 
heels.  They  are  also  visible  over  the  bars.  They  have  a  very  constant 
width  of  about  one-tenth  of  an  inch,  and  extend  from  the  lower  to 
the  upper  border  of  the  hoof,  are  essentially  parallel  to  each  other,  and 
have  a  free  edge  and  two  free  surfaces.  Each  lamella  is  received  into 
and  is  very  closely  united  to  two  of  the  lamellae  of  the  sensitive  wall. 
By  this  arrangement  the  surface  by  which  the  horny  wall  is  attached  to 
the  sensitive  hoof  is  very  largely  increased,  (by  exact  calculation  of  Dr. 
Evans,  increased  by  twelve  times,)  and  this  attachment,  while  possess- 
ing great  strength,  has  great  elasticity,  and  admits  of  considerable 
motion  between  the  horny  sole  and  tho  coffin-bone  contained  in  it. 

.  The  toe  (Fig.  13?  a)  constitutes  about  two-thirds  of  the  wall,  and  is 
sometimes  subdivided,  for  minute  description,  into  toe,  inner  toe,  and 
outer  toe,  (Fig.  13,  a,  a1,  a2.)  It  is  the  deepest  and  thickest  part  of  the 
wall,  and  stands  at  an  angle,  in  the  average  of  good  feet,  of  about  forty- 
five  degrees.  When  the  angle  of  inclination  is  much  greater  than  this, 
the  feet  are  designated  as  fiat  and  weak.  Flat  and  weak  feet  usually 
obtain  in  large  and  heavy  animals,  and  it  has  been  thought  that  the 
foot  is  flattened,  the  anterior  wall  drawn  down,  by  the  weight. 

The  quarters  (Fig.  13,  b\  V)  are  the  portions  on  each  side,  midway 
between  the  toe  and  the  heels,  and  are  designated  as  the  inside  and 
outside  quarters.    The  fibers  composing  them  run  obliquely  upward 

*  Fig.  13.— Ground  surface  of  hoof,  from  Miles :  a,  toe ;  a  1,  inner  toe ;  a  2,  outer  toe ; 
b  1,  inner  quarter ;  b  2,  outer  quarter ;  c  1,  inner  heel ;  c  2,  outer  heel ;  d,  d,  d,  sole ;  et  e, 
waU  of  the  hoof;  /,/.  the  bars;  g,  a,  the  commissures ;  /*,  k,  I,  the  frog;  hf  part  under 
the  navicular  joint ;  k,  boundary  ot  the  cleft;  i,  t,  the  bulbs  of  the  heels. 
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and  backward,  parallel  to  those  of  the  toe.  The  quarters  slope  down- 
ward and  backward,  and  become  thinner  as  they  approach  the  heels. 

The  lieels  (Fig.  13,  i}  i)  are  the  two  protuberant  portions  of  the  wall 
by  which  it  is  terminated  posteriorly.  The  wall  here  is  shortest  and 
thinnest,  the  fibers  being  only  about  an  inch  in  length,  and  not  exceed- 
ing the  fourth  of  an  inch  in  thickness.  While,  in  its  natural  state,  there 
is  some  degree  of  elasticity  in  the  entire  wall,  there  is  much  more  in  the 
portion  that  covers  the  heels. 

The  bars  (Pig.  13,/,/}  are  reflections  of  the  wall  in  toward  the  center 
of  the  foot,  on  its  ground  surface.  They  gradually  approach  each  other, 
and  come  together  a  little  in  front  of  the  center  of  the  foot.  The  bars  are 
usually  regarded  as  parts  of  the  sole,  but  maceration  shows  them  to  be 
separable  from  the  sole,  but  inseparable  from  the  wall.  In  the  natural, 
healthy  foot,  that  has  never  been  shod,  the  bars  appear  as  sharpened 
prominences,  like  braces,  between  the  center  of  the  foot  and  the  heels. 
The  best  writers  agree  that  they  are  well  adapted  to  keep  the  heels  open, 
and  prevent  contraction  of  the  hoof.  In  the  unshod  foot,  the  bars  have  a 
bearing  upon  the  ground,  second  only  to  that  of  the  edge  of  the  wall. 

The  sole  (Fig.  13,  d,  d,  a)  fills  the  space  between  the  wall  and  the  bars. 
It  is  in  the  form  of  an  irregular  arched  plate,  the  concavity  being 
{toward  the  ground.  It  is  firmly  attached,  by  its  outer  convex  edge,  to 
.the  inner  surface  of  the  solar  border  of  the  wall,  while  its  inner  straight 
edges  are  attached  to  the  bars.  It  has  been  described  as  joining  the 
frog,  but  throughout  its  whole  extent  the  bars  intervene  between  the 
sole  and  the  frog.  The  center  of  the  sole  is  the  thinnest  portion  of  it, 
and  it  also  constitutes  the  summit  of  the  arch.  The  lower  circumfer- 
ence of  the  arch,  which  is  also  the  thickest  and  strongest,  everywhere 
abuts  against  the  sides  of  the  wall.  The  result  of  this  mechanism  is, 
£hat  at  every  step?  as  the  weight  is  thrown  upon  the  foot,  the  coffin-bone 
descends,  elongating  the  elastic  fibrous  tissue  connected  with  the  sensi- 
tive laminse,  and,  pressing  upon  the  highly  elastic  tissue  of  the  sensitive 
sole,  which  rests  upon  the  arch  of  the  horny  sole,  causes  the  latter  to 
yield  and  descend.  The  wall  being  elastic,  especially  toward  the  heels, 
is  readily  pressed  outward,  so  that  the  ground  surface  of  the  foot  is 
larger  while  bearing  the  weight  than  it  is  when  the  pressure  is  removed. 
Whenever  the  weight  is  taken  off,  the  wall  springs  back,  and  the  sole 
recovers  its  arched  form.  By  this  means  the  step  is  rendered  elastic, 
jarring  is  obviated,  and  injury  to  the  sensitive  sole  and  sensitive  frog  is 
prevented. 

The  frog  (Fig.  13,  ft,  i,  I )  is  a  wedge-like  mass  filling  the  angular 
space  between  the  bars,  and  consists  not  of  solid  horn,  as  might  at  first 
seem,  but  of  a  series  of  elastic  arches.  It  has  been  not  inaptly  com- 
pared to  an  elastic  keystone  received  into  an  elastic  arch,  communicating 
m  some  cases,  and  admitting  in  all,  the  springing  movements  of  which 
such  an  arch  is  capable.  The  base  of  the  frog  lies  between  and  con- 
nects the  posterior  curved  portions  of  the  hoof,  limiting  to  some  ex- 
tent their  action.  The  sides  are  connected  with  the  bars  by  their  upper 
edges,  leaving  upon  the  ground  surface  two  deep  channels  between  the 
lower  border  of  the  bars  and  frog,  which  have  been  termed  the  commis- 
sures of  the  frog.  (Fig.  13,  a.)  The  horny  material  arching  over  these 
channels  io  called  the  arch  of  the  commissures.  In  the  center  of  the  frog, 
as  we  look  upon  its  ground  surface,  is  a  deep,  narrow  depression,  the 
clqft  of  tiiefrog,  (Fig.  13  k9)  which  extends  farther  into  the  soft  tissues 
of  the  foot  than  the  commissures.  This  cleft  is  arched  over  in  a  similar 
manner ;  and  the  cone-like  mass,  as  viewed  on  its  inner  upper  surface, 
has  received  the  name  of  frog  stay  or  bolt. 
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Looking  upon  both  the  exterior  and  interior  surface  of  the  frog,  we 
see  that  with  the  bars  it  forms  three  elastic  foldings,  which  act  as  springs 
to  keep  the  heels  apart  and  the  foot  well  spread.  In  the  natural,  unshod 
foot,  the  frog,  though  protected  to  some  degree  by  the  solar  border  of 
the  wall  and  by  the  sharp  prominences  of  the  bars,  must  still  receive 
pressure  at  each  step*.  The  order  of  force  in  which  the  different  parts 
of  the  foot  press  the  grouud  in  walking,  running,  &c,  has  been  stated 
to  be  as  follows :  First,  the  solar  border  of  the  wall ;  second,  the  bars  j 
and  third,  the  frog.  In  the  foot  that  has  never  been  shod  the  frog 
has  nearly  if  not  quite  as  much  pressure  in  the  full  step  as  the  wall. 
In  rapid  stepping,  the  edge  of  the  wall,  which  is  nearest  the  point  of  the 
coffin-bone,  receives  the  first  force  of  the  blow,  while  the  frog,  which 
mainly  rests  upon  the  elastic  heels,  a  much  more  yielding  substance, 
receives  the  weight  as  the  foot  settles  back  to  its  level.  The  effect  of 
pressure  is  to  flatten  the  arches  of  the  commissures  and  cleft,  to  widen 
the  frog,  throw  out  the  heels,  and  keep  the  foot  freely  expanded. 

The  elasticity  of  the  step  of  the  horse  is  the  result  of  a  highly  com- 
pound arrangement — first,  the  elasticity  of  the  sensitive  laminae ;  sec- 
ond, the  greater  elasticity  of  the  sensitive  sole ;  third,  the  elasticity 
of  the  horny  wall ;  fourth,  the  arch  of  the  sole;  and,  fifth,  the  triple 
spring  formed  by  the  foldings  of  the  frog  and  the  manner  of  its  union 
with  the  bars. 

The  movements  of  the  foot  are  produced  by  two  sets  of  muscles, 
flexors  and  extensors,  similar  to  the  distribution  of  a  single  finger  in  man. 

The  flexors  are  two  in  number,  and  are  situated  upon  the  posterior 
aspect  of  the  leg.  In  the  fore  legs  these  muscles  are  the  flexor  sublimis 
perforatus,  (Fig.  14,  "6,")  and  the  flexor  profundus  perforans,  (Fig.  14, 
"  7,v )  also  called  in  works  on  farriery  flexor  pedis  perforates  and  flexor 
pedis  perforans  ;  also  familiarly  designated  as  the  common  and  deep  flexor 
muscles.  These  muscles  take  their  origin  in  common  from  the  internal 
protuberance  of  the  humerus,  and  are  united  for  a  considerable  distance 
down  the  arm,  when  they  separate  to  form  two  distinct  tendons.  Of 
these,  that  belonging  to  the  perforatus  runs  beneath  th4  annular  liga- 
ment of  the  carpus,  to  be  inserted  into  the  upper  and  back  part  of  the 
lower  pastern  or  coronet  bone.  Just  before  reaching  the  pastern  joint, 
this  tendon  divides,  to  allow  the  tendon  of  the  perforans  to  pass  through 
it.  Each  division  where  it  plays  over  the  joint  has  in  it  a  sesamoid 
bone. 

The  tendon  of  the  performs,  lying  deeper  above,  passes  between  the 
divided  tendon  of  the  first-named  muscle,  to  be  inserted  into  the  poste- 
rior concavity  of  the  coffin-bone.  Attached  to  this  tendon,  as  it  passes 
over  the  joint  formed  by  the  coronet  and  coffin-bones,  is  the  navicular 
bone,  considered  as  a  sesamoid  bone  in  this  tendon.  Two  supplementary 
flexors,  the  accessorii,  are  described  as  arising  from  the  posterior  and 
inferior  aspect  of  the  ulna  and  the  radius,  and  uniting  below  with  the 
two  main  flexors.  These  muscles  flex  the  foot  upon  the  leg.  As  antag- 
onists to  these,  there  are  three  extensor  muscles  situated  upon  the  front 
of  the  leg,  corresponding  to  the  extensor  communis  digitorum  and  exten- 
sor minimi  digiti  of  the  human  arm. 

The  extensor  communis,  otherwise  called  in  hippotomy  extefiisor  pedis, 
arises  from  the  external  condyle  of  the  humerus,  and  from  contiguous 
fescia,  and  from  the  upper  and  lateral  part  of  the  radius,  and  has  a 
strong,  fleshy  belly,  which  terminates  in  a  single  tendon  which  passes 
down  over  the  front  of  the  leg  to  be  inserted  into  the  coronal  process  ol 
the  last  phalanx — the  coffin-bone.  It  unites  by  a  slip  with  the  tendon 
of  the  next  muscle.    The  extensor  proprius  minimi  digiti  is  represented 
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in  the  horse  by  two  muscles.  One  of  these,  called  the  extensor  of  the 
pastern,  is  inserted  by  a  strong  tendon  into  the  side  of  the  first  phalanx, 
the  pastern -bone.  The  second  muscle,  placed  between  the  two  preceding 
muscles,  furnishes  a  strong  tendon  which  passes  down  in  front  of  the 
carpus  and  becomes  united  with  the  communis  at  an  acute  angle.  The 
Jmited  tendon  (Fig.  14,  "  5" )  passes  behind  the  coronary  border  of  the 
hoof  to  its  insertion  in  the  coffin-bone.  The  office  of  these  muscles  is 
to  extend  the  foot  upon  the  leg.  Another  muscle,  the  adductor  longus 
pollicis,  called  in  hippotomy  the  oblique  extensor  of  the  cannon,  by  its 
insertion  into  the  base  of  the  cannon-bone^  acts  as  an  extensor  of  the 
foot. 

A  similar  arrangement  exists  in  the  muscles  of  the  hind  leg.  The 
tendon  of  the  plantaris,  of  great  strength,  has  a  divided  insertion  cor- 
responding to  that  of  the  flexor  sublimis  perforatus  of  the  fore  leg,  while 
the  flexor  perf&rans  sends  its  single  strong  tendon  between  the  two 
divisions  of  the  preceding  muscle  to  be  inserted  into  the  terminal  pha- 
lanx. These  flexors  of  the  foot  are  assisted  by  the  tendon  of  the  flexor 
hallucis,  which  unites  with  the  tendon  of  the  perforans.  The  extensor 
tendon  of  the  hind  leg,  of  great  strength,  is  furnished  mainly  by  the 
extensor  communis  muscle.  The  extensor  brevis  is  represented  by  a  few 
fibers  which  come  from  the  cannon-bone,  and  unite  with  the  tendon  of 
the  communis.  The  united  tendon  passes,  as  the  corresponding  one  of 
the  fore  leg,  (Fig.  14,  "5,")  to  its  insertion  in  the  coffin-bone. 

The  arteries  of  the  foot  are  branches  of  the  radial,  in  the  fore,  and  of 
the  tibial  in  the  hind  legs.  The  former  descends  along  the  radius, 
accompanied  by  the  radial  nerve,  to  a  point  a  little  above  the  knee, 
where  it  divides  into  the  large  and  small  metacarpal  arteries.  Of 
these  the  large  metacarpal  is  the  principal  trunk,  passing  under  the 
posterior  annular  ligament.  While  passing  down  the  cannon-bone  it 
divides  into  three  branches.  The  middle  one  is  distributed  to  surround- 
ing tissues,  while  the  other  two  become  the  plantar  arteries,  internal 
aud  external.  The  plantar  arteries  of  the  fore  leg  result  from  a  divi- 
sion of  the  metacarpal,  and  in  the  hind  leg  from  a  similar  division  of  the 
metatarsal,  and  the  terminal  distribution  is  alike  in  both.  They  descend  to 
the  lower  part  of  the  cannon-bone,  (Fig.  15*,  "19,"  "20,"  "21,")  pass  the 
fetlock  joint  by  the  side  of  the  sesamoid  bones,  in  company  with  veins 
and  nerves  of  the  same  names,  and  pass  into  the  substance  of  what  is 
sometimes  called  the  fatty  frog.  They  then  pass  the  extremities  of  the 
coffin-bone  and  fcnter  the  foramina  on  the  posterior  concavity  of  the 
bone.  (Fig.  1G,  a,  a,  a,  a.)  The  branches  of  the  plantar  arteries  are 
very  numerous,  and  no  part  of  the  body  is  more  fully  supplied  with 
blood  than  the  foot.    (Fig.  17.) 

The  veins  of  the  foot  constitute  a  very  intricate  net-work  of  vessels. 
The  veins  of  the  frog,  the  sole,  the  laminae,  the  superficial  and  deep- 
seated  coronary  veins,  unite  to  form  coronary  and  plantar  plexuses, 
(Fig.  15,  "  25,")  from  which  are  formed  plantar  veins,  (Fig.  15,  "  22," 
"23,")  which,  by  their  union,  constitute  metacarpal  and  metatarsal  veins, 
which  lie  anterior  to,  and  by  the  side  of,  the  plantar  arteries. 

*  Fig.  15. — Dissection  of  tho  horse's  foot.  From  O  *en :  1,  general  integument,  turned 
back;  2,  fatty  mass,  forming  a  cushion  behind  the  great  pastern  joint;  3,  wall  of  hoof 
turned  back,  showing  the  vertically  laminated  processes  projecting  from  its  inner  sur- 
face; 4,  section  of  wall  of  hoof;  ,5,  tho  articulation  between  the  cannon  and  pastern 
bones;  6,  6,  6,  aponeurotic  tissues;  7,  7,  extensor  tendon  of  the  foot;  %  9, 10,  flexor 
tendeus  of  the  foot;  11, 12,  13, 14, 15,  expansion  of  the  great  cartilage  of  the  foot;  16, 
tho  coronary  band  raised  from  tho  hoof;  17,  the  vascular  or  sensitive  hoof;  18,  elastic 
cushion  of  the  heels;  19,  20,  21,  plantar  artery:  22, 23,  plantar  veins ;  25,  part  of  cor- 
onary venous  plexus  raised  from  its  position ;  26, 27,  28,  plantar  nerves. 
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The  nerves  of  the  foot  are  known  by  names  corresponding  to  those  of 
the  blood-vessels  which  they  accompany.  The  plantar  nerves  (Fig.  16, 
**  26,"  u  27,"  "  28")  lie  by  the  side  of  and  behind  the  corresponding  artery, 
and,  as  they  descend  into  the  foot,  are  distributed  to  the  same  organs 
and  regions.  The  final  branches  enter  the  foramina  in  the  coffin-bone, 
minutely  subdivide  in  it,  pass  through  its  many  canals,  and  escape  at 
the  edges  of  the  sole  to  the  sensitive  parts  of  the  foot,  in  company  with 
the  terminal  twigs  of  the  arteries.    (Fig.  17.) 

DISEASES  OF  THE  FOOT. 

The  most  practical  division  of  this  subject  is  based  upon  the  structures 
affected,  so  that  we  may  have  diseases  of  the  bones,  of  the  joints, 
of  the  soft  tissues,  and  of  the  hoof.  A  large  portion  of  these  are  in- 
flammations or  the  results  of  inflammation. 

Original  inflammation  of  the  bony  tissue  is  comparatively  rare,  while 
that  of  the  periosteal  investment  of  the  bone  is  quite  frequent.  A 
variety  of  causes  may  account  for  this.  Perhaps  the  most  common  is 
the  evil  of  overwork.  Hard  driving  on  a  hard  road,  as  on  a  plank 
road,  on  the  frozen  ground,  or  on  the  ice,  or  the  strain  of  draught  at  too 
heavy  a  load,  may  excite  periosteal  inflammation,  and  from  this  as  a 
commencement  we  may  have  splint,  spavin,  ring-bone,  nodes,  &c. 

Splint  (Fig.  18)  is  a  bony  tumor  at  some  point  about  the  cannon  and 
splint  bones.  The  hw&joint  is  formed  at  its  inferior  part,  between  the 
lower  row  of  carpal  bones  and  the  cannon  and  splint  bones,  the  two 
latter  forming  a  considerable  portion  of  the  joint.  As  the  leg  is  flexed 
these  bones  slide  upon  the  cannon-bone,  contributing  to  the  elasticity  of 
the  step.  When  the  motion  is  violent  and  long  continued,  especially 
with  striking  upon  a  hard  surface,  irritation  first  and  inflammation  after- 
ward may  be  produced  in  the  periostial  membrane  covering  these  bones. 
Bony  matter  is  thrown  out  in  the  immediate  vicinity  of  their  adjacent 
surfaces,  and  the  result  is  a  sealing  together  of  the  bones  and  the  for- 
mation of  a  bony  tumor.  Unfortunately  the  condition  is  frequently 
overlooked  until  the  change  is  complete  and  the  disease  beyond  a  remedy, 
for  when  the  bony  union  is  thoroughly  consolidated  it  cannot  be  reme- 
died. For  a  time,  while  the  deposit  is  fresh  callus,  and  the  circulation 
active,  measures  to  abate  the  inflammation  and  to  excite  the  absorption 
of  the  deposit  may  restore  the  integrity  of  the  part. 

Ringbone,  (Figs.  19  and  20.) — In  the  pathology  of  the  disease  splint 
and  ring-bone  are*  the  same.  They  have  the  same  causes,  and  are  pre- 
ceded by  the  same  stages  of  morbid  action;  but,  from  the  relation  of 
parts,  ring-bone,  at  its  forming  stage,  gives  rise  to  earlier  and  greater 
lameness.  Attention  is  earlier  called  to  the  disease,  and  treatment  is 
usually  sooner  applied.  Splint  may  go  on  to  its  final  stage  of  bony  con- 
solidation without  giving  rise  to  much  lameness,  and  without  attracting 
attention  to  the  diseased  part,  which  may  escape  observation  unless  the 
hand  is  passed  over  the  small  tumor;  but  in  ring-bone  usually  the  lame- 
ness appears  with  the  inflammation,  and  the  earliest  effusion  over  the 
region  calls  attention  to  the  seat  of  the  disease. 

Spavin,  (Figs.  21,  22,  23,  and  24.) — When  it  consists  in  the  deposit 
of  bony  matter  about  the  hock  joint,  and  the  consequent  cementing  to- 
gether of  the  tarsal  bones,  or  the  destruction  of  the  tarsometatarsal 
joint;  is  a  sipiilar  disease,  having  essentially  the  same  causes.  This  form 
of  disease  may  exist  in  every  degree,  from  a  slight  exostosis  near  the 
joint  to  such  an  amount  as  will  entirely  destroy  the  joint,  and  so  invade 
the  soft  tissues  that  the  slightest  movement  is  productive  of  great  suf- 
fering. 
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Treatment — Cure  or  alleviation  is  possible  only  in  the  first  stages  of 
the  disease,  so  that  on  the  occurrence  of  lameness  for  which  the  cause 
is  not  obvious,  careful  search  should  be  made  in  the  localities  in  which 
splint,  ring-bone,  or  spavin  may  occur.  Tenderness  and  perhaps  swelling 
map  be  detected  by  careful  examination.  The  first  requisite  is  rest 
Bathing  with  warm  water  should  be  promptly  and  perseveringly  resorted 
to.  The  foot  should  be  put  into  a  bucket  of  warm  water,  which  should 
be  applied  with  a  sponge  to  the  locality  of  inflammation.  Should  there 
bo  pain,  as  shown  by  general  uneasiness  and  constant  movement  of  the 
limb,  a  poultice  "should  be  applied,  moistened  freely  with  a  mixture  com- 
posed of  equal  parts  of  the  tinctures  of  aconite  root,  opium,  and  bella- 
donna. The  application  of  a  mixture  of  one  part  chloroform  and  two 
parts  sweet-oil  may  act  as  a  revulsive.  Later,  when  the  pain  has  sub- 
sided, the  tenderness  somewhat  abated,  and  only  swelling  remains,  an  oint- 
ment of  one  part  of  the  iodide  of  lead  with  eight  parts  of  lard  will  be  found 
useful  in  removing  the  swelling  and  remaining  engorgements  of  the 
partsi  When  put  again  to  use,  the  animal  should  be  at  first  gently  ex- 
excised  and  brought  gradually  to  his  work. 

The  abuse  in  driving,  which  gives  rise  to  periostitis  and  the  deposi- 
tion of  bone  about  the  joints,  may  result  also  in  ulceration  of  the  carti- 
lages and  bones  entering  into  the  composition  of  the  joints.  The  parts 
most  usually  affected  are  the  knee,  the  hock,  and  the  joints  of  the  navicu- 
lar bone,  with  the  coronet  or  coffin-bone.  The  commencement  of  the 
disease  is  an  inflammation  of  the  synovial  membrane  which  lines  the 
bony  surfaces  between  which  the  motion  of  the  joints  occurs.  Prolonged 
lameness  follows.  Perfect  rest  at  this  time  with  proper  treatment  may 
remove  thfe  condition,  but  by  neglect,  and  continued  use,  the  disease 
is  readily  carried  to  its  advanced  stages.  The  inflammation  extends  to 
the  cartilages  covering  the  joint-surfaces  of  the  bones.  The  vitality  ot 
this  tissue  is  so  low  that  it  readily  breaks  down  under  the  inflammatory 
action,  and  is  removed  by  the  ulcerative  process.  Prom  this  condition 
perfect  recovery  is  impossible.  The  best  result  possible  is  the  formation 
of  a  blind  spavin,  by  the  cementing  of  two  opposite  surfaces  of  bone 
by  an  intermediate  bony  deposit.  Instead  of  thisrthe  ulcerative  pro- 
cess may  extend  to  the  bony  tissue  itself.  In  Fig.  25  may  be  seen  this 
ulcerative  disease  as  it  invades  the  navicular  bone. 

That  disease  of  the  navicular  bone  may  and  does  exist  is  undoubted, 
as  witness  the  two  diseased  bones  in  Fig.  25,  but  that  it  is  one-tenth 
part  as  frequent  as  some  claim  admits  of  great  doubt.  Navicular 
disease,  like  "slwulder  lameness,"  has  been  made  to  answer  all  obscure 
causes  of  lameness.  Except  as  a  constitutional  disease,  it  can  only 
occur,  under  any  ordinary  circumstances,  in  a  wide-spread  and  flat  foot. 
In  ordinary  forms  of  the  coffin-bone  it  is  raised  so  high  above  injury 
that  one  can  hardly  conceive  it  to  happen  from  *  this  cause  alone.  The 
only  condition  from  which  it  can  ordinarily  arise  is  inflammation  of  the 
synovial  membrane.  This  may  bo  excited  by  a  bruise,  communicated 
1  through  the  sensitive  sole  and  frog,  and  also  the  tendon  of  the  perforans. 
It  more  frequently  occurs,  however,  as  the  result  of  violent  and  long- 
continued  movement,  as  in  fast  driving  over  long  distances )  and  even 
in  this  case  there  probably  exists  a  constitutional  disposition  to  disease. 
The  disease  is  one  fruit  of  inflammation  of  a  low  grade,  terminating  in 
ulceration  of  the  cartilage,  and  finally  of  the  bone.  It  in  no  way  dif- 
fers from  ulceration  of  the  bones  in  other  joints  except  in  its  termination. 
Being  on  the  under  surface  of  the  bone  on  which  moves  the  tendon,  it 
cannot  recover  by  becoming  cemented  to  a  fellow-bone :  so  that  it  is 
doubtful  whether  navicular  disease,  when  it  has  proceeded  to  the  extent 
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of  ulceration  of  the  bone,  ever  recovers.  Treatment  in  the  earlier  stages, 
by  rest,  by  foot-baths,  by  tonic  and  alterative  medicines,  and  by  good, 
nutritious  food,  may  arrest  the  disease  and  restore  health  to  the  part. 

There  is  another  form  of  disease  which  is  produced  by  the  irritation 
of  hard  driving  upon  a  hard  road-bed,  or  by  the  constant  strain  of 
moving  heavy  loads,  and  especially  in  heavy  horses.  I  refer  to  the  ossi- 
fication of  the  cartilages  of  the  feet.  (Fig.  26.)  During  the  trans- 
formation from  cartilage  to  bone,  any  unusual  exercise  may  produce 
some  degree  of  lameness.  Fullness,  heat,  and  a  doughiness  of  the  part 
may  be  detected  by  careful  manipulation.  Later,  in  place  of  the  soft, 
elastic  feeling  of  the  healthy  foot,  we  find  the  solidity  of  bone.  As  the 
change  becomes  complete,  there  is  but  little  direct  lameness,  but  the 
part  becomes  stiff.  The  animal  is  unfitted  for  the  saddle  and  rapid 
driving,  but  may  still  be  useful  for  draught.  Before  the  bone  is  fully 
formed,  and  especially  during  the  earlier  stage  of  inflammation,  tho 
trouble  may  sometimes  be  prevented.  The  measures  to  be  adopted  are 
similar  to  those  previously  mentioned — rest,  abundant  warm-water  bath- 
ing in  the  earlier  stages ;  stimulating  friction,  and  the  use  of  tho  iodide 
of  lead  ointment  in  the  later  stages. 

Of  the  affections  of  the  soft  tissues,  perhaps  the  most  common  is 
laminitis.  This  term  applies  to  inflammation  not  only  of  th$  laminae 
but  of  the  entire  fleshy  portion  of  the  foot.  It  is  not  always  the  most 
readily  detected,  and  in  some  of  its  more  common  and  milder  forms  it 
entirely  escapes  notice.  The  lameness  is  assigned  to  the  shoulder  or 
soine  other  locality;  but  when  we  refer  to  the  position  of  this  tissue, 
between  a  dense  bone  and  a  dense  unyielding  horny  envelope,  and  to  its 
use  to  suspend  the  bone  and  consequent  entire  weight  of  the  animal 
from  the  wall,  and  consider  that  it  suffers  some  degree  of  pressure  at 
every  step,  we  can  understand  how  the  slightest  morbid  condition  of  the 
part,  the  congestion  of  its  vessels,  or  irritation  of  its  nerves  may — nay, 
must — give  rise  to  pain  and  consequent  lameness.  Fortunately,  in  prac- 
tice this  is  much  less  frequent  than,  theoretically,  we  might  expect  it  to 
be.  Any  horse  that  has  been  driven  for  several  hours  upon  a  hard,  or 
stony,  or  hot  and  sandy  road  would  seem  to  be  fairly  fitted  for  some 
degree  of  congestion  of  the  soft  tissues  of  the  feet.  At  the  close  of 
such  exertion  he  is  stabled,  perhaps  upon  a  damp  floor,  or  where  a 
draught  of  air  may  blow  upon  him.  Xo  thought  is  given  to  the  condi- 
tion of  his  feet.  He  is  fed,  and  perhaps  he  may  have  been  moderately 
groomed ;  but  of  the  entire  animal  no  part  has  undergone  so  much 
exposure  or  hardship  as  the  feet,  and  no  part  really  needs  so  much 
attention. 

Laminitis ,  or,  as  it  has  been  called  by  writers,  fever  of  tiiefeet,  or 
"founder"  may  exist  in  all  degrees, from  the  simple  congestion  of  the 
part  to  the  most  severe  and  disorganizing  inflammation.  It  is  mainly 
exhibited  in  the  fore  feet,  being  an  uncommon  disease  in  the  hind  feet. 
This  is  mainly  due  to  the  different  kinds  and  degrees  of  force  used  in 
the  action  of  the  fore  and  hind  legs  and  feet.  In  movement  a  much 
greater  amount  of  weight  comes  upon  the  fore  legs  and  feet,  the  direction 
of  the  blow  upon  the  ground  is  different,  and  the  consequent  strain  and 
pressure  upon  the  soft  tissues  much  greater. 

If  acute  laminitis  is  present  in  one  or  both  fore  feet,  it  is  manifested  by 
the  very  obvious  efforts  of  the  animal  to  relieve  itself  from  pressure.  If 
one  foot  only  is  suffering,  this  is  put  forward  and  is  so  rested  upon 
the  heel  that  not  only  is  pressure  taken  off,  but  the  parts  are  relaxed  to 
a  still  greater  extent  by  the  weight  of  the  limb.  At  the  same  time,  the 
foot  is  kept  in  continual  motion,  indicating  extreme  pain.    There  is  heat 
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Fig.  M.  Spavin,  the  lower  tarsal  bones  cemented  by  bony  deposit. 

Fig.  15.  Navloalar  disease ;  ulceration  of  the  bone. 

fig-  as.  Coffin  bone,  side  view,  shoving  osslOoatlon  of  the  lateral  cartilages. 
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in  the  hoof,  and  especially  in  the  coronary  band  around  its  summit. 
There  may  also  be  tenderness  in  this  tissue  on  pressure.  If  both  fore- 
feet are  affected,  the  animal  endeavors  as  far  as  possible,  by  settling  back 
over  the  hind  feet,  to  take  off  the  pressure  from  them.  This  attempt 
may  also  be  shown  by  thje  continuous  change  from  one  foot  to  the  other. 
In  severe  forms  of  the  acute  disease  the  entire  system  will  sympathize 
with  the  local  disease.  The  arteries  supplying  the  part  or  parts  will  be 
found  throbbing;  the  general  arterial  circulation  will  be  quickened;  the 
pulse  will  become  considerably  accelerated,  and  the  constitutional  con- 
dition will  be  one  of  symptomatic  fever. 

The  disease  if  unchecked  may  go  on  to  the  destruction  of  the  soft  tissues 
of  the  foot.  Cases  are  on  record  in  which  the  entire  hoof  has  been  shed 
by  the  separation  of  the  soft  from  the  horny  foot.  This  is  a  rare  termi- 
nation, but  the  formation  of  an  abscess  and  partial  separation  is  not  so 
uncommon.  Before  this  result  occurs,  however,  the  disease  has  usually 
passed  into  the  chronic  form.  Prompt  resort  to  appropriate  treat- 
ment may  result  in  restoration  to  health. 

By  no  means  advocating  indiscriminate  blood-letting,  wo  would  in 
this  case  recommend  the  free  local  abstraction  of  blood,  either  from  the 
toe  of  the  afflicted  foot,  or  from  the  plantar  vein.  If  the  case  is  a  very 
severe  one,  a  branch  of  the  plantar  artery  of  one  side  may  be  divided. 
The  foot  should  be  placed  in  a  large  bucket  of  warm  water,  and  allowed 
to  bleed  in  it.  Care  should  be  taken  to  keep  up  the  temperature  by 
frequent  additions  of  hot  water.  When  the  foot  is  removed,  it  may  be 
placed  in  a  large  poultice,  having  previously  been  drenched  about  the 
coronary  border  with  a  liniment  composed  of  two  ounces  each  of  the 
tincture  of  aconite  root,  belladonna,  and  opium,  with  six  ounces  of  SQap 
liniment. 

For  the  constitutional  disturbance,  the  tincture  of  aconite  root,  fifteen 
to  twenty  drops  in  water,  may  be  administered  every  hour  or  half  hour 
until  a  decided  impression  is  made  upon  the  frequency  and  hardness  of 
the  pulse.*  Later,  saline  medicines,  such  as  the  nitrate  of  potash,  will 
aid  in  preventing  secondary  affections. 

Laminitis  may  have  a  variety  of  terminations.  First,  it  may  terminate 
in  a  complete  disappearance  of  all  the  symptoms,  that  is,  by  resolution, 
and  there  be  a  complete  recovery.  Second,  it  may  pass  into  a  chronic 
condition  in  which  all  the  symptoms  are  of  a  mitigated  character.  When 
quiet,  the  pain  is  slight,  and  the  heat  is  little,  if  any,  in  excess  of  the 
natural  state.  If  the  animal  is  allowed  rest  upon  a  soft  floor,  or  is  turned 
to  run  in  a  paddock,  the  lameness  may  be  scarcely  obvious ;  but  attempt 
to  drive  him,  and,  either  while  on  the  road  or  afterward,  he  becomes  very 
lame  again .  This  condition  may  continue  almost  indefinitely.  Third,  the 
inflammation  may  terminate  in  suppuration,  which  may  be  confined  to  a 
small  region  of  the  foot,  and  eventuate  in  a  partial  recovery,  or  it  may  be 
general  and  so  extensive  as  to  destroy  the  connection  of  the  hoof  with  the 
soft  tissues.  Under  the  latter  circumstances  the  hoof  may  be  lost.  When 
the  destructive  suppuration  falls  short  of  producing  complete  separation, 
it  may  be  sufficient  to  permit  of  a  change  of  relation  of  the  coffin-bone 
to  the  hoof.  A  portion  of  the  anterior  attachments  may  be  destroyed  so 
that  the  bone  may  fall  away  from  the  horn.  In  a  flat  and  weak  foot  this 
may  cause  a  bulging  of  the  sole,  producing  what  is  called  the  pumice 
foot    If  the  hoof  is  preserved,  the  space  produced  by  the  falling  of  the 

*  Half  a  drachm  of  belladonna  with  fifteen  grains  of  digitalis  may  bo  given  every 
half  hour,  or  in  emergency  the  following  draught  may  bo  given  every  hour  until  the 
proper  impression  is  made  on  the  system:  Tinct.  aconite  root  and  tinet.  beUadouua 
fifteen  drops  each,  and  snlph.  ether  and  laudanum  half  an  ounce  each. 
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coffin-bone  is  filled  by  fleshy  granulations.    The  foot,  however,  suffers 
permanently,  and  lameness  is  constantly  present. 

Such  is  the  structure  of  the  foot  that,  even  when  the  damage  is  less 
than  that  just  described,  the  suppuration  continues  and  burrows  in  vari- 
ous directions,  seeking  an  outlet.  Except  when  the  inflammation  and 
suppuration  are  confined  to  a  limited  space  in  the  sole  of  the  foot,  the 
discharge  must  escape  from  the  crown.  At  some  part  of  the  coronal 
border  of  the  hoof,  swelling  is  perceived,  which  either  opens  of  itself  or 
is  opened  by  the  knife,  which  is  preferable.  When  suppuration  has 
commenced,  the  animal  should  receive  better  and  more  nutritious  food, 
while  stimulating  injections  to  the  opening  may  be  useful.  Should  the 
sinuses  become  chronic,  it  has  been  recommended  to  trace  their  number 
and«direction  with  a  delicate  probe,  and  then  freely  lay  them  open.  To 
do  this,  the  hoof  must  be  softened  by  soaking  in  warm  alkaline  water, 
when  it  may  be  cut  easily. 

Limited  suppuration  of  the  soft  tissues  of  the  foot  may  occur  from  a 
variety  of  other  causes,  such  as  a  wound  made  by  the  shoe  of  one  foot 
in  the  coronet  of  the  other,  or  by  the  prick  of  a  nail  driven  into  the 
quick  or  so  near  it  as  to  cau^e  inflammation  by  pressure,  or  by  a  bruise 
made  by  the  heel  of  the  coffin-bone,  to  which  the  term  corn  is  applied. 
In  all  these  cases  suppuration  may  follow  inflammation,  and  the  severity 
and  extent  of  the  trouble  will  depend  upon  the  locality  of  the  injury, 
and  the  distance  the  product  of  suppuration  has  to  travel  to  reach  a  , 
point  of  exit 

A  fourth  termination  may  be  designated — that  by  metastasis.  The  in- 
flammation being  situated  in  the  fibrous  tissues  of  the  foot  is  liable  to 
leave  that  locality  and  to  seize  upon  similar  tissues  elsewhere,  and  under 
unfavorable  circumstances  we  may  have  resulting  inflammation  of  the 
brain  or  pleura,  or  indeed  of  any  of  the  fibrous  tissues.  A  fifth  termina- 
tion may  be  in  mortification,  the  result  of  which  would  be  almost  cer- 
tainly fatal  at  an  early  period. 

LanUniUs  may  be  subacute  from  its  commencement.  It  is  apt  to  take 
this  form  in  old  horses  that  have  been  subjected  for  a  long  time  to  hard 
work.  Its  approach  is  gradual,  pain  at  first  small,  and  lameness  flight 
and  not  constant.  The  foot  should  be  given  the  same  treatment 
as  in  the  more  acute  form.  The  warm  bath  should  be  used  freely. 
Bleeding  would  probably  be  injurious,  and  any  debilitating  medicines 
must  be  withheld.  The  bowels  may  be  loosened  by  fresh  vegetable 
food,  such  as  potatoes  or  carrots,  and  if  pain  is  present  one  or  two 
draughts  in  the  day  containing  an  ounce  of  sulphuric  ether  and  a  drachm 
of  laudanum  may  be  given.  Plenty  of  good,  nutritious  food  should  be 
given.  The  horse  should  not  be  used  on  the  road  until  all  the  symp- 
toms have  been  absent  for  several  days.  He  may  be  gently  exercised 
on  a  soft  sward  as  soon  as  the  inflammation  is  subdued. 

A  permanent,  incurable  lameness  often  results  from  the  continued  use 
of  a  horse  suffering  from  some  degree  of  inflammation  of  the  soft  tis- 
sues of  the  foot.  Whenever  this  condition  is  detected,  the  animal  should 
be  given  rest,  and  subjected  to  treatment  with  a  view  to  the  cure  of  the 
disease. 

We  have  spoken  of  a  limited  suppuration  with  sinuses  between  the 
hoof  and  the  coffin-bone  as  the  result  of  injury  to  the  coronet,  the  prick 
of  a  nail,  or  a  bruise,  which  form  an  abscess  at  the  crown  of  the  foot. 
To  certain  abscesses  in  this  region,  resulting  from  an  ulceration  of  the 
deeper-seated  cartilages,  the  term  quitter  has  been  applied.  The  local 
condition  on  which  this  disease  depends  diners  widely  from  that  causing 
a  similar  discharge  in  a  healthy  foot  by  direct  injury,    tyuittor  is  a  deep- 
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seated  lesion  of  the  foot,  seated  in  the  cartilages^  or  perhaps  even  in  the 
coffin-bone  itself.  It  may  follow  the  inflammation  of  injury,  or  it  may 
originate  in  constitutional  conditions.  Neglected  corns,  increasing  by 
continued  bruising,  may  cause  by  pressure  the  ulceration  and  mortifica- 
tion of  the  cartilage,  or  even  of  the  bone.  Fracture  of  some  part  of  the 
coffin-bone  may  eventuate  in  this  disease.  It  rarely  gets  well  without 
assistance.  When  it  is  diagnosticated,  a  well-informed  veterinary  sur- 
geon should  be  called.  The  treatment  is  mainly  by  local  injections,  aid- 
ing nature  to  discharge  the  product  of  ulceration  and  stimulating  to 
healthy  granulations.    Of  course  the  animal  is  utterly  unfit  for  use. 

We  have  spoken  of  corns.  These  make  their  appearance  in  two  forms, 
the  true  and  the  fa Ise.  The  locality  of  the  true  corn  is  the  angle  caused 
by  the  inflection  of  the  bars,  and  is  between  the  bars  and  wall.  In  this 
space  the  posterior  extremities  of  the  coffin-bone  move  freely  in  the 
movements  of  the  foot.  By  the  irritation  of  frequent,  prolonged?  aud 
severe  use,  a  thickening  of  the  lamina)  is  produced.  This  hardens  and 
ultimately  becomes  a  semi-corneous  tumor.  It  may  remain  in  this  con- 
dition, or  it  may  become  a  smooth,  dense  horn,  more  dense  than  any 
part  of  the  hoof.  It  is  a  constant  source  of  pain  and  consequent  lameness. 

The  more  common  false  corn  is  a  bruise  of  the  sensitive  sole  which 
lies  directly  under  the  heel  of  the  coffin-bone.  This  occurs  most  fre- 
quently in  feet  having  a  flat,  level  sole,  deficient  in  the  arch.  It  may 
occur  in  any  variety  of  foot  which  is  kept  badly  shod.  A  shoe  with  a 
broad  web  level  nponits  foot-surface,  and  seated  for  its  whole  width 
upon  the  wall  and  sole,  will  aid  in  the  production  of  this  form  of  dis- 
ease. Several  varieties  of  the  false  corn  are  described,  but  they  are 
simply  different  stages  of  the  same  disease.  The  true  corn  is  essentially 
incurable.  For  the  false,  in  its  early  stages  the  general  principles  of 
treatment  to  abate  local  inflammation  may  arrest  the  disease.  If  sup- 
puration can  be  prevented,  the  duration  of  lameness  will  be  much  lim- 
ited. Care  should  be  taken  that  the  shoe  should  have  its  bearing  only 
on  the  solar  border  of  the  wall,  and  a  very  slight  portion  of  the  outer 
border  of  the  sole.  To  this  end?  a  shoe  should  be  used  with  a  narrow 
web,  but  little  over  half  an  inch  m  width ;  or  the  shoe  with  a  wider  web 
should  be  seated  so  that  its  bearing-surface  would  be  narrow.  Sup- 
posing the  case  has  been  neglected  and  suppuration  has  occurred,  the 
pain  and  lameness  will  be  great  until  the  matter  is  evacuated.  The  sole 
must  be  carefully  pared  away  tmtil  the  horn  is  very  thin,  when  an  open- 
ing must  be  made  through  it,  and  the  pus  evacuated.  If  great  pain  is 
inflicted  by  the  attempt,  the  foot  should  be  soaked  in  a  warm  alkaline 
bath,  by  which  the  horn  will  be  softened,  and  the  extreme  tenderness 
abated.  If  possible,  the  foot  should  be  kept  in  a  poultice  for  a  day  or 
two,  or  three,  according  to  the  previous  severity  of  tlte  disease.  After 
that  the  shoe  maybe  reapplied,  care  being  taken  that  the  opening  through 
the  horn  be  so  protected  that  no  dirt  or  gravel  can  enter. 

A  condition  similar  to  false  corn  may  exhibit  itself  in  any  portion  of 
the  ground  surface  of  the  foot  as  the  result  of  a  severe  stone-bruise.  If 
detected  early,  the  warm  foot-bath,  with  rest,  will  be  sufficient  treatment 
for  it. 

One  of  the  most  common  of  the  diseases  of  the  foot  bears  the  popu- 
lar name  of  thrash.  Of  its  exact  nature  and  locality  perhaps  no  two 
hippopathologists  agree.  Mayhew,  Youatt,  Spooner,  and  others  char- 
acterize the  disease  by  one  of  its  symptoms,  and  speak  of  it  as  u  an 
offensive  discharge  from  the  clclt  of  the  frog,"  to  which  is  sometimes 
added  "  with  disorganization  of  the  horn."  Both  these  are  symptoms 
of  the  real  disease,  which  is  a  low  form  of  inflammation  in  the  soft 
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tissues  of  the  sensitive  frog.  It  exists  in  feet  that  have  been  allowed 
to  stand  in  damp,  ill-cleaned  stalls,  where  they  are  continually  covered 
with  wet  manure.  Eunning  in  a  wet  yard  predisposes  to  it.  Gamgee 
describes  thrush  as  "  a  diseased  condition  of  the  villous  membrane  cover- 
ing the  frog,"  and  says  th&t  it  is,  in  its  usual  form,  produced  by  filth  and 
neglect. 

The  true  seat  of  the  disease  is,  we  believe,  in  the  superficial  and  less 
fibrous  tissues  of  the  sensitive  frog.  It  is  doubtful  if  true  inflammation 
is  present.  Pain  is  usually  present  in  inflamed  tissues,  and  thrush  is  to 
a  remarkable  degree  a  painless  disease.  One  of  the  properties  of  the 
sensitive  frog  is  to  secrete  the  tissue  that  becomes  the  horny  frog. 
Now  if,  by  reason  of  local  or  constitutional  debility,  the  secretive  action 
of  the  part  is  imperfect;  if  the  secreted  matter,  lacking  vitality,  instead 
of  producing  horn  breaks  down  into  pus,  or  pus  mingled  with  half- 
formed  and  decomposing  horn ;  we  should  get  just  the  condition  we 
have  in  thrush. 

In  the  healthy  frog  the  cleft  is  so  perfectly  covered  over  by  an  arch 
of  horn  that  fluid  could  escape  only  through  an  artificial  openiug;  but 
in  this  diseased  condition,  the  horn  is  both  in  so  imperfect  a  state  from 
defect  in  its  original  secretion,  and  so  disintegrated  by  the  direct 
influence  upon  it  of  the  diseased  secretion,  that  the  offensive  pus  escapes 
freely  from  it. 

It  has  been  claimed  that  contracted  feet,  and  too  great  and  long-con- 
tinued paring  of  the  frog,  are  the  main  causes  of  this  disease.  They 
undoubtedly  predispose  to  it,  as  they  contribute,  by  change  of  the  form 
of  the  foot,  to  affect  a  change  in  the  nutrition  of  the  organ.  But  thrush 
is  seen,  perhaps,  in  a  well-spread,  open  foot  as  frequently  as  in  a  con- 
tracted one.  Constitutional  condition  has  much  to  do  with  the  local 
manifestation.  An  animal  poorly  nourished  and  cared  for,  other  things 
being  equal,  will  be  more  likely  to  exhibit  the  disease. 

Any  treatment  that  loses  sight  of  the  constitutional  condition  will 
fail  to  do  its  best  work.  First  of  all,  the  horse  should  be  placed  in  a 
stall  having  a  dry  floor,  or  on  a  short  and  dry  sward,  covering  a  warm, 
sandy  soil.  Then  he  should  have  thoroughly  nutritious  diet,  and,  if  the 
disease  has  been  of  long  standing,  alterative  and  tonic  medicines  may 
be  given.  Eed  bark,  sulphuret  of  antimony,  and  niter,  in  the  propor- 
tion of  two  parts  of  the  first  to  one  part  each  of  the  last  two ;  or  a  ball, 
consisting  of  a  quarter  of  a  grain  of  strychnine,  half  a  drachm  of  iodide 
of  iron,  half  a  scruple  of  extract  of  belladonna,  and  extract  of  gentian 
and  powdered  quassia  sufficient  to  make  it,  may  be  given  night  and 
morning.  The  foot  should  be  put  into  a  bath  of  warm  water  and 
thoroughly  cleansed:  all  dust  and  pus  should  be  carefully  removed  from 
the  commissures,  and  the  part  dried  by  the  use  of  dry  tow.  Then  into 
the  crevices  should  be  poured,  once  a  day,  a  little  of  a  solution  of  the 
chloride  of  zinc,  (three  grains  to  the  ounce  of  water).  The  foo't  is  to  be 
kept  shod  with  calkins,  so  that  a  free  space  may  be  left  under  the  foot  for 
the  circulation  of  the  air.  Cases  will  yield  more  readily  to  simply  con- 
stitutional than  to  simply  local  treatment.  A  judicious  combination 
of  the  two  will  have  the  happiest  results. 

The  condition  of  thrush  neglected  may  pass  in  to  that  of  caiiker.  Canker 
of  the  foot  may  be  an  original  disease  in  low-bred,  ill-conditioned  horses, 
exposed  in  wet  or  filthy  stables  or  yards,  and  poorly  cared  for.  It  more 
frequently,  however,  follows  thrush  which  has  been  neglected.  It  com- 
mences in  the  same  tissues,  rapidly  extending  from  the  frog  to  the  sole 
and  the  laminated  structures.  The  disease  consists  in  destructive  in- 
flammation, with  ulceration,  which  destroys  the  connection  between  the 
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sensitive  and  horny  sole  and  frog.  After  a  time  a  foul  fungus  sprouts 
from  the  ulcerations,  accompanied  with  exceedingly  disagreeable  dis- 
charge. The  horn  of  the  sole  and  frog  becomes  disorganized,  and  breaks 
down.  The  fungoid  granulations,  with  the  constitutional  depravity  which 
predisposes  to  them,  constitute  the  disease.    • 

The  treatment  consists  in  the  removal,  by  the  knife,  of  all  the  detached 
horn,  together  with  as  much  of  the  fungoid  tissue  as  can  be  removed 
without  the  loss  of  too  much  blood,  and  the  application  of  astringents 
and  mild  caustics,  so  applied  as  to  remove  the  remaining  fungus  and  to' 
change  the  action  of  the  part.  Constitutional  treatment,  tonics,  and 
alteratives,  with  good  care  and  nutritious  food,  will  do  much  in  causing 
a  successful  issue. 

It  is  believed  that  much  of  the  obscure  lameness  to  which  horses  some- 
what advanced  in  years,  and  especially  those  that  have  had  much 
severe  driving  and  work,  are  subjected,  is  rheumatic.  From  the  nature 
of  the  tissue  composing  the  sensitive  foot,  so  largely  fibrous  as  it  is?  we 
might  anticipate  that  from  long-continued  hard  usage  there  would  arise  a 
degree  of  irritability  in  that  tissue  that  would  cause  lameness.  This  con- 
dition must  not  be  confounded  with  acute  rheumatic  fever,  to  which 
horses  are  sometimes  subject^  and  which  is  a  different  disease.  The 
disease  of  which  I  speak  in  this  connection  is  an  irritability  and  painful 
condition  of  the  fibrous  tissue,  without  any  of  the  products  or  results  of 
the  inflammatory  action. 

The  animal  should  be  housed  in  a  dry  and  airy  stable,  but  sheltered 
from  draughts  of  air,  and  should  be  blanketed.  The  feet  should  be 
treated  to  a  warm  bath,  and  then  be  rubbed  dry,  and  have  an  application 
of  Fahnestock's  liniment,  and  be  bandaged/  At  the  same  time  there 
may  be  given  daily  in  meal  an  ounce  of  acetate  of  potash,  with  a 
scruple  of  powdered  colchicum;  or  a  draught  of  the  following:  iodide 
of  potassium,  two  ounces;  liquor  potassre,  one  quart;  of  which  two 
tablespoonfuls  may  be  given,  night  and  morning,  in  a  pint  of  water  or 
mixed  with  feed. 

There  are  several  diseased  conditions  which  manifest  themselves  in 
the  horny  foot.  Of  these  the  most  important  are  the  flat  or  convex  sole, 
or  the  pumice-foot,  and  the  sand-crack.  The  false  quarter  is  in  no  very 
great  degree  different  from  the  sand-crack.  All  disease  or  malformations 
of  the  horn  must  originate  in  injury  or  in  disease  of  the  soft  tissues  from 
which  the  horn  is  a  secretion. 

The  pumice-foot,  which  consists  in  a  falling  of  the  sole  to  a  level  with 
the  solar  border  of  the  wall,  or  even  so  as  to  constitute  a  couvex  surface, 
is  usually  'preceded  and  caused  either  by  a  destruction  of  the  elastic 
laminae  attaching  the  coffin-bone  to  the  horn,  or  to  an  elongation  of  the 
same,  or  else  to  a  softening,  spreading,  and  flattening  of  the  entire  hoof. 
Animals  with  natural  flat  feet — those  that  have  been  bred  on  marshy 
land,  where  their  feet  have  been  kept  soft,  are  most  liable  to  exhibit  this 
form.  Probably  nothing  can  restore  this  kind  of  foot ;  but  care  in  shoe- 
ing may  enable  the  animal  to  be  of  some  service. 

Sand-crack  is  a  fissure  in  the  hoof,  which  begins  at  the  coronet,  the 
thin  edge  first  breaking  away.  It  is  a  disease  of  nutrition,  the  horn  of 
the  foot  being  secreted  in  diminished  quantity  and  impaired  quality.  The 
break,  small  at  first,  is  extended  until  it  may  divide  the  entire  hoof.  It 
usually  occurs  in  the  quarter,  and  perhaps  most  frequently  at  the  inner 
quarter.  It  has  been  asserted  that  the  whole  difficulty  is  produced  by 
bad  shoeing.  Low  condition,  impure  state  of  the  blood,  and  lack  of 
care  are  predisposing  causes.    In  this  conjuncture  slight  injury  to  the 
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coronet  may  be  followed  by  suck  deficient  secretion  of  born  at  that  place, 
tbat  the  weakened  part  may  give  way  and  sand-crack  take  place. 

If  possible,  the  animal  should  be  given  entire  freedom  from  work,  and 
should  be  turned  into  a  small  paddock,  or  have  a  loose  box,  in  which  he 
may  move  somewhat.  He  should  have  nutritious  food,  and  sufficient 
green  food  or  bran  mash  to  keep  his  bowels  free.  During  the  early 
stages  of  the  disease,  and  while  efforts  are  being  made  to  restore  the 
soundness  of  the  foot,  the  horse  is  better  without  shoes,  as  the  natural 
•movements  of  the  parts  tend  to  restore  their  vitality.  The  bar-shoes, 
recommended  by  some  writers,  are  useful  only  in  those  cases  of  long 
standing  which  are  essentially  incurable,  and  where  the  horses  are  to  be 
put  to  slow  work.  The  part  should  be  interfered  with  as  little  as  possible ; 
there  should  be  no  cutting,  paring,  or  burning ;  and  care  should  be  taken 
to  keep  dirt,  gravel,  &c,  from  the  open  sore.  The  healthy  condition  of 
the  open  and  granulating  surface  should  be  maintained  by  frequent 
washing  with  soap  and  water,  and  the  application  of  the  solution  of 
chloride  of  zinc,  (three  grains  to  the  ounce  of  water.)  If  the  animal  is 
in  use,  before  being  taken  out  the  crack  should  be  filled  with  lint  satu- 
rated with  the  solution,  which  should  be  confined  in  place  by  a  strip  01 
cloth  completely  covered  with  tar.  This  should  be  removed  as  soon  as 
the  horse  returns,  and  the  wound  be  cleansed,  if  it  is  at  all  foul,  and 
carefully  dressed  again.  If  treatment  is  commenced  early,  a  fair  degree 
of  expectation  of  recovery  may  be  entertained;  but,  in  many  cases, 
through  neglect  or  lack  of  proper  treatment,  a  permanent  deficiency 
of  the  hoof  remains.  In  such  cases,  by  the  use  of  a  bar-shoe,  properly 
adjusted,  the  animal  may  be  made  of  some  use. 

Contraction  of  the  horn  of  the  foot  is  a  frequent  cause  of  lameness. 
This  may  occur  at  some  part  of  the  coronary  border,  or  may  be  in  the 
quarters,  or  may  be  confined  to  the  heels ;  the  last  being,  perhaps,  its 
most  frequent  locality.  Contraction  at  the  cornorary  border  produces 
lameness  mainly  by  pressure  on  the  extensor  tendon.  Movement  pro- 
duces irritation  and  consequent  pain,  which  is  shown  when  the  animal 
is  at  rest  by  his  putting  the  foot  forward.  This  position  relieves 
the  pressure  upon  the  tendon,  and  gives  partial  relief  from  pain.  Con- 
traction at  the  quarters  and  heels  may  not  always  cause  lameness.%  If 
the  condition  comes  on  very  gradually,  changes  of  the  contained  parts 
may  so  accompany  it  that  little  if  any  lameness  will  be  caused  simply 
by  the  contraction.  Again,  the  contraction  may  be  the  consequence  of 
othfer  disease,  and  the  result  of  a  partial  cure  and  a  previous  lameness 
lessened.  Contraction  may  result  from  chronic  founder  or  fever  of 
the  feet.  It  may  be  produced  by  long-continued  stabling  upon  a  dry 
plank  floor.  Thrushes  may  so  demoralize  the  floor  of  the  foot  as  to 
cause  contraction.  Too  great  and  constant  paring  away  the  bars  of  the 
foot  may  destroy  their  resistance  to  the  approach  of  the  heels,  so  the 
paring  of  the  frog  may  destroy  the  function  of  that  organ  as  an 
elastic  spring  to  keep  the  heels  open.  The  degree  of  lameness  that 
follows  the  change  of  form  produced  by  these  causes  is  not  so  great 
as  when  it  results  from  inflammation  of  the  elastic  portions  of  the 
foot.  The  changes  are  more  rapid,  and  pressure  is  made  upon  the  sens- 
itive portions  of  the  foot.  The  horse  indicates  the  amount  of  pain  ho 
suffers  by  the  peculiar  short  and  quick  character  of  his  step,  and  the  . 
gentle  and  light  manner  in  which  he  places  his  feet  upon  the  ground. 
When  not  in  motion,  he  rests  his  feet  forward,  and  is  continually  chang- 
ing them.  Contraction  is  apt  to  be  seen  most  frequently  in  highly  bred 
horses  with  a  naturally  high  and  narrow  foot.  This  is  one  of  the  causes 
of  lameness  in  which  the  advice  and  probably  the  treatment  of  an  edu- 
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cated  veterinary  surgeon  are  important.   No  definite  directions  for  treat- 
ment can  be  given. 

There  are  several  other  forms  of  disease  in  the*  foot,  but  they  are 
either  so  slight,  or  so  rare,  or  so  little  amenable  to  treatment,  that  we 
will  not  cumber  this  article  with  them.  In  closing,  we  advise  that  in  all 
serious  or  doubtful  cases  of  lameness  an  educated  veterinary  surgeon 
be  called.  If  such  a  one  is  not  obtainable,  the  advice  of  an  educated 
physician  may  aid  in  determining  the  locality  and  cause  of  disease. 
This  known,  treat  the  case  according  to  the  suggestions  of  this  article. 


THE  FOOD  FISHES  OF  ALASKA. 

Though  not  generally  appreciated,  the  importance  of  the  Alaska  fish- 
eries to  the  population  of  our  western  coast  can  hardly  be  overestimated. 
At  the  present  time,  however,  the  American  fisheries  upon  the  cdast  of 
Alaska  are  almost  exclusively  devoted  to  the  capture  of  the  cod.  In  the 
following  paper  we  give  a  r6sum6  of  the  growth  and  condition  of  that 
fishery,  and  also  some  account  of  the  other  marine  and  of  the  fresh- 
water fish  of  the  Territory,  the  periods  when  they  appear,  the  methods 
of  capture,  and  the  extent  to  which  they  may  be  made  available  by  our 
American  fishermen,  either  as  bait  or  for  home  consumption.  For  con- 
venience in  reference,  they  will  be  divided  into  two  classes,  marine  and 
fresh- water  fishes,  and  the  details  of  the  fisheries  will  be  given  in  gen- 
eral under  the  respective  heads.  To  assist  the  fishermen  and  others  in 
their  intercourse  with  the  inhabitants  of  the  Territory,  the  native  and 
Bussian  names  of  the  several  species  are  given,  whenever  known,  as 
well  as  the  English  and  scientific  names.  The  range  of  the  several 
kinds  in  these  waters  is  also  given,  as  far  as  possible^  and  the  seasons 
during  which  they  especially  abound.  Few  observations  having  been 
made  by  competent  men  upon  these  points,  the  information  here  recorded 
is  necessarily  very  far  from  complete.  When  we  recollect  that  a  popu- 
lation of  thirty  thousand  souls  has  from  time  immemorial  sustained 
itself  chiefly  on  the  product  of  the  fresh- water  fisheries,  and  that,  with 
all  the  prodigality  and  want  of  forethought  characteristic  of  aborigines, 
few  ever  suffer  with  hunger,  we  may  more  adequately  recognize  the 
abundance  of  the  finny  tribes. 

MABINE  FISHES. 

The  principal  marine  fishes  of  Alaska  are  the  cod,  halibut,  herring, 
ulikon,  smelt,  mullet,  and  tom-cod. 

Cod. — Gadus  macrocephalus,  Tilesius;  Bussian,  TresJca.     Qadus,  Sp., 
u  small  cod"  of  the  fishermen. 

• 

Cod,  in  the  North  Pacific,  as  in  the  North  Atlantic,  are  the  most 
important  of  the  marine  fishes  from  a  numerical  as  well  as  an  eco- 
nomical point  of  view.  They  form  the  staple  of  the  Alaska  fisheries 
at  present.  They  have  from  time  immemorial  formed  one  of  the  staple 
articles  of  food  upon  which  the  littoral  inhabitants  of  the  Territory 
rely.  Their  distribution  is  extensive,  ranging  from  the  Straits  of  Foea 
to  the  ice-line  of  Bering  Sea,  in  latitude  59°  north.  This  line  appears 
to  be  their  northern  boundary,  although  it  is  possible  that  stragglers 
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may  find  their  way  north  of  it  during  the  summer  season.  This  icc^line 
is  the  southern  line  reached  in  mid-winter  by  the  floating  ice,  and 
it  forms  the  northern  boundary  of  many  southern  animals,  as  well  as 
the  softthern  limit  of  many  arctic  forms,  not  only  of  fish,  but  of  other 
animals,  and  of  plants.  The  distribution  of  the  cod,  east  and  west, 
north  of  latitude  50°  north,  is  only  limited  by  the  line  of  the  coasts  of 
Asia  and  America.  The  shallow  waters  of  the  Ochotsk  Sea  were 
noted  for  their  cod  fisheries  before  the  Alaska  fishing  grounds  were 
open  to  American  enterprise,  and  have  only  been  less  frequented  since 
the  latter,  more  easy  of  access  and  provided  with  numerous  safe  harbors 
of  refuge  in  stormy  weather,  have  come  under  our  jurisdiction. 

The  time  of  reaching  the  peninsula  of  Kamchatka,  according  to  Mr. 
Davidson,  who  has  collected  many  facts  in  regard  to  the  North  Pacific 
cod  fishery,  is  about  the  1st  of  July ;  but  good,  small  fish  may  be  taken 
as  early  as  the  1st  of  June  in  the  Kurile  Strait.  At  this  date,  fish 
are  not  found  on  the  west  coast  of  the  peninsula.  In  July  fish  may  be 
taken  in  moderate  quantities  on  the  southeast  side  of  Gape  Lopatka, 
the  southern  extremity  of  Kamchatka,  and  in  the  western  part  of 
the  Kurile  Strait ;  but  the  best  fishing  grounds  commence  about  forty 
miles  northwest  from  Cape  Lopatka.  Here,  at  the  beginning  of  the  sea- 
son, the  fishery  is  near  the  shore,  but  it  is  twenty  to  twenty-five  miles 
from  land  in  latitude  52°  30'  north  to  latitude  53°  north.  On  this 
ground  they  are  usually  taken  in  twenty-five  to  thirty  fathoms  of  water, 
though  they  are  found  in  sixteen  fathoms  within  three  miles  of  the 
land.  They  are  also  caugfct  eighteen  to  twenty  miles  from  shore,  in 
depths  from  forty-five  to  sixty  fathoms,  according  to  latitude. 

When  the  fish  first  come  upon  the  west  coast  of  Kamchatka,  about 
the  first  of  July,  they  are  thin  and  pocir,  but  improve  rapidly.  Fish 
taken  here  two  weeks  after  their  arrival  on  the  ground  are  a  little  larger 
than  those  taken  on  the  coast  of  Labrador,  but  not  so  large  as  those 
taken  on  the  Grand  and  other  off-shore  banks  in  the  North  Atlantic. 
In  quality  they  compare  very  favorably  with  the  latter.  For  bait  the 
vessels  have  taken  salt  herring  from  San  Francisco;  some  have  carried 
fresh  herring,  from  Petropavlovsk,  in  snow  and  ice ;  others  have  used  the 
small  halibut  caught  on  the  cod  banks. 

In  1866  about  fifteen  vessels  sailed  for  the  Ochotsk.  Vessels  should 
leave  San  Francisco  as  early  as  March,  arriving  upon  the  grounds  in 
April,  and  leaving  the  banks  for  San  Francisco  in  September.  The 
most  fruitful  of  the  Alaska  fishing  grounds  are  considerably  to  the 
north  of  the  southern  limit  of  the  migrations  of  the  cod,  and  may  be 
said  to  extend  northwest  from  Yakutat  or  Bering  Bay  along  the  coast 
and  the  line  of  the  Kadiak  and  Aleutian  archipelagoes.  The  cod -banks 
are  generally  in  the  vicinity  of  land,  yet  off-shore  banks  have  been  and 
will  continue  to  be  discovered,  though  the  fishermen  endeavor  to  retain 
the  secret  of  such  discoveries.  Such  banks  are  usually  to  be  looked  for 
in  the  direction  of  the  trend  of  the  adjacent  islands  or  in  lines  parallel 
to  that  trend.  The  soundings  of  Portlock,  Vancouver,  and  the 
United  States  Coast  Survey  expedition  prove  the  existence  of  a  com- 
paratively shoal  bank  extending  along  the  southeastern  coast  of  Afog- 
nak  and  Kadiak,  with  a  deep  pocket  (no  bottom  at  ninety  fathoms) 
twenty-five  miles  east  of  St.  Paul.  The  shoalest  water  found  upon  this 
bank,  by  Mr.  Davidson,  of  the  United  States  Coast  Survey,  was  forty- 
five  fathoms.  It  probably  extends  along  the  southeast  shore  of  Kadiak. 
Belcher  caught  cod  and  halibut  under  Capo  Greville,  the  eastern  point 
of  Kadiak.  South  by  east,  fourteen  miles  from  the  eastern  end  of  the 
easternmost  point  of  the  Trinity  Islands,  Vancouver  found  bottom  at 
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fifty  fathoms;  and  fifteen  miles  south  of  Ukamok  at  seven ty-fivo  fath- 
oms. Thirty-five  miles  east  of  the  south  end  of  the  island  of  Niuniak, 
the  most  southern  of  the  Shumagin  group,  Mr.  Davidson  obtained  bot- 
tom at  forty  fathoms,  and  nine  miles  southeast  of  the  Sanak  reef  at 
thirty-five  fathoms.  Near  this  last-named  locality,  Cook  caught  over 
one  hundred  halibut,  ranging  from  twenty  to  one  hundred  pounds  each. 
He  therefore  called  it  Halibut  Island.  Mr.  Davidson  discovered  a  fine 
cod-bank  about  sixty-five  miles  southeast  (true)  from  the  middle  of  the 
Akutan  Pass,  and  forty  miles  south-southeast  from  the  Unimak  Pass. 
Here  the  water  has  a  depth  of  sixty  fathoms,  with  pebbly  bottom. 
Many  fine  cod.  were  caught,  of  which  one  was  thirty-six  inches  long, 
twenty-three  inches  in  girth,  and  weighed  twenty-seven  pounds. 

Some  of  the  vessels  are  said  to  commence  fishing  along  the  coast 
north  of  latitude  54°  40'  north,  and  to  work  northward  along  numerous 
banks  which  they  have  found.  The  fish  are  taken  in  from  fifteen  to 
forty  fathoms,  the  very  best  fish  in  the  deepest  water.  The  banks  along 
the  Gulf  of  Alaska,  around  the  Kadiak  group,  and  part  of  the  Aleutian 
chain,  have  an  area  of  not  less  than  forty-five  thousand  square  miles, 
with  a  depth  of  not  over  fifty  fathoms.  If  the  fishing  depth  extends 
to  one  hundred  fathoms,  there  is  little  doubt  that  the  cod-fishing  area 
will  reach  one  hundred  thousand  square  miles.  In  addition  to  the  fish 
eries  of  the  great  bank,  the  cod  are  reported  to  run  in  great  numbers  in 
and  around  the  entrance  of  Hamilton  Bay,  near  the  western  part  of 
Frederick  Sound.  Lisiansky  caught  them  with  hook  and  line  in  Sitka 
Sound:  Portlock,  abundantly,  at  Port  Etches;  and  Belcher  near  Cape 
Chiniak. 

The  importance  of  the  possession  of  the  Aleutian  chain  can  hardly  be 
overestimated ;  not  only  can  our  fishermen  enter  and  fish  in  every  bay 
when  heavy  weather  compels  them  to  leave  the  banks,  but  they  are 
afforded  ample  opportunities  for  the  successful  curing  of  the  fish,  cer- 
tainly as  great  as,  if  not  greater  than,  exist  on  the  southern  shore  of  New- 
foundland. Mr.  Davidson  suggests  that,  instead  of  making  the  long 
trip  to  and  from  San  Francisco,  and  keeping  the  fish  so  long  in  salt,  es- 
pecially if  imperfectly  cleaned,  it  would  be  feasible  to  make  a  general 
depot  and  curing  establishment,  for  instance  at  Kadiak,  where  vessels 
could  carry  the  catch  of  all  the  smacks,  which  might  easily  refit  in 
winter  and  be  ready  for  the  opening  of  the  hext  season.  Kadiak  is 
preferable,  as  affording  the  nearest  timber  available  for  repairs,  and  as 
already  being  the  depot  for  the  ice-trade  of  the  Pacific.  The  Aleuts  are 
patient,  skillful,  and  fearless  in  their  fishing,  and  under  proper  guidance 
might  be  very  profitably  employed  in  the  taking  and  curing  of  fish. 
The  waters  between  Aliaska  Peninsula  and  the  Shumagin  Islands  are 
well  protected  from  the  heavy  swell  of  the  Pacific,  and  afford  the  great 
advantage,  that  vessels  while  fishing  may  always  lie  under  the  lee  of 
some  one  of  the  numerous  high  islands,  thus  making  fishing  a  much 
more  comfortable  business  than  when  riding  out  in  the  open  sea. 

The  fish  abound  in  proportion  to  the  quality  of  the  bottom,  and  quantity 
and  kind  of  the  food  it  affords.  A  muddy  bottom  seems  to  supply  the 
greatest  development  of  the  marine  life  upon  which  it  subsists,  and  when 
the  depth  of  water  is  greater  than  fifteen  fathoms  the  flavor  of  the  fish  is 
not  impaired  thereby.  At  a  less  depth,  however,  the  fishermen  report 
that  the  fish  are  of  an  inferior  quality.  The  spawning  ground  of  the 
North  Pacific  cod  has  not  yet  been  discovered,  and  a  rich  harvest  will 
await  the  fortunate  fisherman  who  may  chance  to  light  upon  it.  It  is 
well  known  that  at  the  spawning  season  the  fish  are  in  their  finest  con- 
dition, most  abundant,  and  most  easily  caught.    It  is  possible  that  the 
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southeastern  coast  of  Kamchatka  and  the  Kurile  islands  may  be  the 
locality,  and  it  would  be  worth  while  to  examine  these  localities  at  the 
season  when  the  fish  are  absent  from  their  usual  feeding  grounds  among 
the  islands. 

The  cod  have  been  found  in  more  or  less  abundance  along  every 
part  of  the  northwest  coast  within  the  limits  above  mentioned,  but  at 
present  the  favorite  locality  appears  to  be  in  or  about  the  Shumagin 
group  of  islands.  These  islands  were  discovered  by  Bering,  in  his 
second  voyage,  on  the  29th  of  August,  1741,  and  were  named  after  one 
of  his  crew  who  died  and  was  buried  u^on  one  of  them.  They  are 
situated  in  longitude  160°  west  and  latitude  55°  north,  and  comprise 
four  large  and  about  a  dozen  small  islands,  with  a  total  area  of  about  a 
thousand  square  miles.  They  contain  several  Aleutian  settlements, 
and  Unga,  the  largest,  has  two  fine  ports,  the  north  and  south  harbors, 
where  wood,  water,  bait,  and  fish  abound.  The  banks  already  discovered 
exceed  in  extent  those  of  Newfoundland.  The  best  banks  in  the  Ochotsk 
Sea  are  on  the  west  coast  of  Kamchatka,  and  near  the  north  end  of 
SakaHn  Island.  The  round  voyage  to  the  Ochotsk  Sea  averages  one 
hundred  and  seventy  days,  without  facilities  for  obtaining  bait  or  fresh 
provisions,  and  with  no  good  harbors.  The  voyage  to  the  Shumagins 
and  back  occupies  about  one  hundred  and  ten  days,  a  saving  of  two 
months  and  two  thousand  miles  in  time  and  distance,  in  addition  to 
the  facilities  for  obtaining  fresh  provisions,  wood,  and  water,  and  the 
proximity  of  good  harbors  of  refuge  in  bad  weatner.  The  fishermen 
about  the  Shumagins  usually  ran  into  North  Harbor  on  Saturday  night, 
and  spend  Sunday  in  resting  from  their  labors. 

The  fishermen  who  make  the  voyage  on  a  "  lay"  are  said  to  clear  about 
$100  per  month  during  their  voyage.  The  supply  of  bait  has  some- 
times been  taken  from  San  Francisco,  at  a  cost  of  about  $100  for  a 
vessel  of  one  hundred  tons.  Others  have  relied  on  halibut  and  seulpins 
taken  on  the  ground.  There  is  hardly  a  locality  with  a  muddy  bottom 
where  the  dredge  would  not  bring  up,  with  but  little  labor,  an  abundance 
of  shell-fish  suitable  for  bait.  This  is  known  to  be  the  case  in  North 
Harbor,  Unga  Island,  and  we  are  informed  that  it  is  also  true  of  all 
the  places  where  the  dredge  has  been  tried.  Herring  and  other  small 
fish  in  their  season  might  be  obtained  with  a  seine  in  immense  numbers 
at  slight  expense,  and  thef  squid,  the  most  taking  of  all  baits  for  the  cod, 
is  extremely  abundant  at  Sitka  and  many  other  localities.  There  appear 
to  be  two  kinds  of  cod  on  the  North  Pacific  fishing  grounds,  which  may 
or  may  not  be  stages  of  growth  of  one  species,  but  they  are  certainly 
different  from  the  Atlantic  codfish.  The  first  of  the  two  kinds  referred 
to  is  small,  but  of  good  quality,  and  is  supposed  to  frequent  the  banks 
during  the  entire  year.  The  larger  species  arrives  on  the  banks  about 
May  10,  and  disappears  about  the  10th  of  September.  These  average 
7t2  pounds  when  salted,  and  are  a  little  smaller  than  the  fish  obtained 
in  the  Ochotsk  Sea ;  but  they  dry  heavier,  averaging  about  four  pounds. 
Both  kinds  differ  from  the  Atlantic  cod  in  having  larger  heads  in  pro- 
portion to  the  size  of  their  bodies. 

God  have  been  taken  in  abundance  at  STootka,  Sitka,  Litnya  Bay, 
Yakutat  Bay,  Ghugach  Gulf,  Cook's  Inlet,  Bristol  Bay,  and  throughout 
the  Eadiak,  Aleutian,  and  Pribyloff  Islands.  In  1865  and  1800  the 
Western  Union  Telegraph  exploring  vessels  obtained  an  abundance  of 
fine  cod  in  North  Harbor,  Unga  Island,  and  off  Unimak  Island,  in  forty- 
five  fathoms,  in  the  months  of  August  and  September. 

The  weather  on  the  fishing  banks  from  June  to  the  middle  of  August 
is  rainy  and  foggy,  with  light  southeast  winds,    From  that  time  until 
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the  latter  part  of  September  northwest  winds  and  line  weather  are  the 
rule.  Later  in  the  season  heavy  southerly  gales  occur.  Notwithstanding 
the  weather,  which  much  resembles  that  of  the  Newfoundland  banks, 
there  is  no  serious  obstacle  to  drying  and  salting  the  fish  ashore,  as  on 
the  Labrador  coasts.  The  folly  of  statements  to  the  contrary  is  evident, 
when  we  recollect  that  the  principal  dependence  of  the  large  native 
population  in  winter  consists  of  fish  dried  without  salt  dining  the  sum- 
mer season.  It  may  be  safely  estimated  that  not  less  than  five  hundred 
thousand  fish  are  annually  dried  in  this  way  for  winter  use ;  indeed, 
Russian  statistics  show  that,  in  a  single  season,  at  one  station  alone,  over 
four  hundred  thousand"  were  thus .  prepared.  The  Aleuts  and  other 
tribes  fish  for  cod  with  a  large  hook  made  of  wood  and  barbed  with  bone, 
lashed  on  with  seal-skin  thongs,  and  with  a  line  of  the  twisted  fibers  of 
the  MacrocystWi  or  giant  kelp,  which  often  grows  to  the  length  of  ona 
hundred  and  fifty  feet. 

The  supply  from  the  Alaska  banks  has  stopped  the  importation  of 
codfish  from  the  eastern  ports  into  San  Francisco,  and  much  larger  ex- 
ports may  be  expected,  when  the  curing  process  is  properly  understood 
and  carried  out.  The  yearly  supply  from  the  Atlantic  States  was  for- 
merly about  five  hundred  tons.  The  fish  were  not  cured  upon  the 
Aleutian  Islands,  because  the  territory  belonged  to  Russia,  brit  were 
kept  in  salt  about  six  months,  or  until  the  return  of  the  vessel  to  San 
Francisco,  evidently  to  the  injury  of  the  cargo.  Many  of  the  persons 
engaged  in  the  fishery  knew  nothing  of  the  proper  method  of  curing  and 
preparing  the  fish,  yet  the  prices  commanded  were  from  7£  to  13  cents 
per  pound  in  gold  5  in  February,  1868,  the  average  rate  was  9  cents  per 
pound.  One  vessel  carried  a  full  cargo  direct  to  Australia,  and  received 
8  cents  per  pound.  The  price  in  1870  averaged  7  to  8£  cents  per  pound 
in  gold.  New  cargoes  of  fish  have  been  disposed  of  as  high  as  13  cents 
per  pound.  In  the  quarter  ending  June  30,  1868,  five  hundred  and 
twenty-one  hundred-weight  of  fish  were  exported  from  San  Francisco  to 
New  York.  These  exports  are  constantly  on  the  increase,  and  San 
Francisco,  at  this  moment,  supplies  the  Sandwich  Islands,  Australia, 
and  the  entire  west  coast  of  North  and  South  America,  with  the  pro- 
duct of  her  fisheries.  Many  Cape  Ann  and  Gloucester  fishing  schooners 
have  gone  around  Cape  Horn,  and  are  now  plying  their  vocation  in  the 
North  Pacific.  The  total  amount  of  fish  imported  from  foreign  waters 
into  the  United  States  during  the  eight  months  ending  August  31, 1867, 
was  nine  hundred  and  ninety-four  thousand  nine  hundred  and  eighty- 
eight  pounds ;  for  the  same  period  of  1868  it  was  nine  hundred  and 
twenty-seven  thousand  five  hundred  and  forty  pounds  5  and  the  value 
of  cod  imported  during  the  quarter  ending  June  30, 1868,  was  $119,127. 
These  facts  show  abundant  room  for  the  extension  of  the  fisheries  in 
American  waters.  It  is  to  be  regretted  that  since  the  purchase  of  the 
Territory  of  Alaska  no  exact  record  of  the  imports  of  fish  has  been 
kept,  as  they  come  under  the  head  of  coastwise  trade.  The  immense 
catch  of  1867  temporarily  overstocked  the  market,  which  will  account 
for  the  fewer  vessels  employed  in  1868 ;  yet  this  fact  stimulated  foreign 
merchants,  and  the  result  has  been  a  large  and  rapidly  increasing  ex- 
port trade. 

No  tongues  and  sounds  and  but  little  cod-liver  oil  have  been  saved. 
In  1866  ten  thousand  gallons  of  cod-liver  oil  were  reported.  There  is 
no  doubt  that  this  amount  will,  in  future,  be  largely  increased.  The 
following  is  the  extent  and  value  of  the  Pacific  cod-fishefy  since  its 
origin,  estimated  from  all  the  available  sources  of  information,  and  with 
the  valuation  computed  from  the  average  of  .the  rates  for  the  season: 
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Year. 

1 
No.  of 
vessels. 

1 

Pounds  of  salt- 
ed lish. 

288,000 
1,255,200 
2, 873, 600 
5,121,600 
3, 417, 600 
7, 390, 400 
10, 612, 000 

Valno  of  the  fish 
in  gold. 

1864 

$31,680 

1865 

125,520 

1866 

18 
23 
19 
27 
33 

332,624 

1867 

348, 110 

1868 

273,408 

1869 

591,232 

1870 

754,840 

Total 

30, 958, 400 

2, 457, 414 

Tom-cod.    Oadus  gracilis,  Tilesius ;  Russian,  Waiikhni;  Innuit  of  Norton 
Sound,  IkothlUk. 

This  fish  much  resembles  the  common  torn  cod  of  the  Eastern  States, 
(Ondus  polymorphus,  Mitch.,)  but,  while  the  latter  is  of  most  insignifi- 
cant importance  from  its  scarcity  and  poor  quality,  the  former  species 
occupies  a  very  important  place  in  the  domestic  economy  of  both  na- 
tives and  Russians,  on  both  shores  of  Bering  Sea.  It  is  apparently  a 
permanent  inhabitant  of  these  coasts,  but  is  most  abundant  in  the  fall  of 
the  year,  when  the  ice  begins  to  form  in  the  rivers  and  along  the  shores. 
The  Watikbni  fishery  commences  about  the  middle  of  October.  At  first 
it  is  caught  from  boats  anchored  close  in-shore,  but  later  the  natives  eut 
holes  in  the  new  ice,  set  up  two  or  three  stakes,  with  a  mat  hung  upon 
them  to  keep  off  the  wind,  and  sit  there  all  day,  hauling  them  in  as  fast 
as  the  line  is  dropped  into  the  water.  The  hook  is  made  of  white 
walrus  ivory,  furnished  with  a  sharp  pin  set  in  obliquely,  but  without  a 
barb.  The  whiteness  of  the  ivory,  which  is  kept  constantly  in  motion, 
attracts  the  fish,  but  no  bait  whatever  is  used.  In  November,  when 
the  ice  becomes  very  thick,  and  the  cold  increases,  the  fish  retire  to 
deeper  water,  and  the  fishing  is  over  until  the  following  spring.  In  the 
summer  the  natives  are  occupied  with  the  salmon  fishery  and  pay  no 
attention  to  these  small  fish.  They  are  preserved  by  removing  the  in- 
testines, and  drying  in  large  bunches  strung  on  seal-line,  or  by  throw- 
ing them  as  they  are  into  long  cylindrical  baskets  made  of  twisted 
grass,  and  keeping  them  entire  in  a  frozen  state.  On  the  Kamchatka 
coast  they  are  caught  in  seines,  and  preserved  frozen  in  great  heaps 
upon  staging  erected  for  the  purpose.  They  are  among  the  most  pala- 
table of  the  many  fish  found  in  these  seas,  and  the  number  preserved  is 
so  great  as  to  be  almost  incalculable.  They  serve  the  natives  for  food, 
either  boiled  or  in  the  frozen  state.  They  also  form  an  important  arti- 
cle of  dog-feed  in  the  northern  portions  of  Alaska,  near  the  coast.  They 
are  well  suited,  from  their  abundance  and  firm  ilesh,  to  be  used  as  bait 
in  the  cod-fishery. 


Herring.  Clupca  mimbilis,  Oirard ;  also,  Clupca  sagax,  Jen. ;  and 
probably  other  species  of  Clupca;  Russian,  Korasld,  Sclotka;  Innuit 
of  the  Kuskoquim  River,  IPpookacJmt 

The  herring  of  Bering  Sea,  and  the  North  Pacific  generally,  resemble 
those  of  the  North  Atlantic,  but  belong  to  different  species.  They 
arrive  in  Norton  Sound  about  the  15th  of  June,  in  countless  myriads. 
They  visit  Sitka  earlier  in  the  season,  butr  we  have  not  been  able  to  dis- 
cover the  exact  date  of  their  appearance.    They  are  equally  abundant 
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in  June  on  the  coasts  of  Kamchatka,  and,  indeed,  throughout  Bering 
Sea,  as  far  north  as  Bering  Strait.  On  Norton  Sound  the  fishery  lasts 
but  a  fortnight.  The  fish  are  secured  iu  seines,  and  kept  until  they  are 
half  putrid,  when  they  are  reckoned  a  great  delicacy.  The  same  custom 
obtains  in  Kamchatka.  Near  Sitka,  and  through  the  adjacent  archi- 
pelago, they  come  in  vast  schools,  and  the  Indians  of  the  Thlinket 
nation  go  out  in  their  cedar  canoes,  furnished  with  a  lath,  through 
which  three  nails  are  driven,  and  the  projecting  points  well  sharpened. 
Beating  the  water  with'this  implement  they  throw  the  fish  by  a  dexter- 
ous motion  into  the  canoe,  which  can  be  filled  easily  in  half  an  hour. 
So  great  is  the  abundance  of  the  fish  that  it  is  u  rare  not  to  see  a  herring 
on  every  nail." 

In  September,  when  drawing  the  seine  for  salmon  at  Iliuliuk  Harbor, 
Unalashka,  the  Coast  Survey  expedition  obtained  herring  of  large 
size,  fatter  and  of  much  finer  flavor  than  the  herring  caught  on 
the  California  coast.  Portlock  mentions  that  when  hauling  the  seine, 
June  11,  in  Port  Etches,  hogsheads  of  small  but  very  good  herring  were 
obtained,  and  salted  for  the  use  of  the  crew.  Lisiansky  says  that  her- 
ring swarm  in  Sitka  Sound  every  spring ;  and  Seemann  states  that  her- 
ring and  whiting  are  caught  in  great  quantities  in  Ilotham  Inlet, 
Kotzebue  Sound,  in  latitude  C7°  north.  These  fish,  besides  their  iutrinsic 
value,  have  an  important  bearing  on  the  question  of  the  cod  fisheries, 
in  supplying  bait,  which  is  now  brought  from  San  Francisco  for  that 
purpose  at  high  prices.  Up  to  the  present  date  no  attempt  appears  to 
have  been  made  by  Americans  to  utilize  this  herring  fishery. 

Ulikon.    TJialeichthys  Pacijicus,  Girard ;    TJWcon  of  the  natives  and 
English. 

The  ulikon  has  long  been  an  icthyological  curiosity,  and  has  been 
noticed  by  almost  every  traveler  who  has  visited  the  coasts  of  British 
Columbia  and  Southern  Alaska.  It  is  a  small,  silvery  fish,  averaging 
about  fourteen  inches  long,  and,  in  general  appearance,  much  resembling 
a  smelt,  (Osmerus.)  They  are  the  fattest  of  all  known  fish,  and  afford 
a  very  superior  oil  when  tried  out.  Dried,  they  serve  as  torches ;  when 
a  light  is  needed,  the  tail  is  touched  to  the  fire  and  they  will  burn  with 
a  bright  light  for  some  time.  No  description  cau  give  an  adequate  idea 
of  their  numbers  when  ascending  the  rivers  from  the  sea.  The  water  is 
literally  alive  with  them  and  appears  to  be  boiling.  Wild  animals  draw 
from  the  stream  with  their  paws  sufficient  for  all  their  needs. 

These  fisheries,  as  far  as  we  are  aware,  have  not  been  utilized  except 
by  the  natives.  The  most  important  of  the  native  fisheries  is  on  the 
Nasse'River,  near  the  southern  boundary  of  Alaska.  The  spot  is  named 
Kit-lak-arlak8y  and  a  Catholic  mission  was  and  still  may  be  situated 
there.  Many  tribes  come  to  these  fisheries,  which  begin  about  the  20th 
or  the  25th  of  March.  The  first  fish  is  addressed  as  a  chief;  apologies 
are  made  to  him  by  the  Indians  for  the  necessity  of  destroying  his 
kindred  for  the  supply  of  their  own  wants ;  a  feast  is  given  with  appro- 
priate songs,  speeches,  and  dances  in  his  honor ;  and  after  that  the 
fishing  goes  on.  The  fish  are  caught  in  wicker  baskets,  and  are  dried 
or  smoked  as  much  as  their  oily  nature  will  allow.  The  fishing  lasts  a 
fortnight  or  three  weeks,  and  supplies  many  hundred'  aborigines  with 
food  for  a  considerable  period. 

Halibut.    Hippoglossus  vulgaris  t  Cuv.;  Kdmbala  and  Pdltoose  of  the 
Russians. 

These  fish  are  frequently  smaller  than  those  of  the  Atlantic  fisheries, 
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but  near  Sitka  and  along  the  coast  they  arc  often  taken  from  three 
hundred  to  five  hundred  pounds  in  weight.  Their  range  is  from  the 
Aleutian  Islands  southward  to  Cape  Flattery.  They  are  not  found  north 
of  the  ice-line  in  Bering  Sea,  except,  perhaps,  in  summer.  They  extend 
westward  into  the  Ochotsk  Sea  with  the  cod,  and  already  form  an  article 
of  commerce  among  the  west-coast  fishermen.  They  are  said  to  surpass 
the  eastern  halibut  in  flavor  when  properly  cured.  The  weight  of  the 
annual  catch  has  not  been  recorded. 

Smelt.    Hypomcsus  olidus,  Gunther;  Kanlshka  of  the  Russians. 

This  excellent  table  fish  ranges  from  San  Diego,  California,  northward 
along  the  entire  coast.  It  does  not  occur  in  sufficient  numbers  to  render 
it  an  article  of  commerce,  except  near  large  settlements.  It  is  very 
abundant,  however,  at  Sitka,  and  in  other  localities. 

Other  marine  fishes  exist  on  the  coast  of  Alaska,  which  form  articles 
of  food  to  a  greater  or  less  extent.  The  mullet  (a  species  with  which  we 
are  not  familiar)  is  said  by  Seemann  to  replace  the  salmon  on  the  sea- . 
coast  north  of  Kotzebue  Sound.  Among  other  species  noticed,  but  not 
yet  determined,  the  following  are  known  to  occur  on  the  Alaska  Coast  : 
Pleuronectes  quadritubereulatus,  Pallas;  flounder.  Platessa  stcllatus, 
Girard;  spiny  flounder.  Hexagramma  stelleriij  Tilesius;  sculpin. 
Hemilepidotus  trachurus,  Pallas;  sculpin.  MalJotus  villosus,  Mutter; 
capelin.  Ortliagoriscus  analis,  Ayers;  sunfish.  Eumicrotrcmus  orbis, 
Gunth.;  globe-fish.  Hippocampus  iiigens,  Girard.  and  another  species 
of  Hippocampus,  the  sacred  fish  of  the  Makah  tribe  of  Indians  at  Cape 
Flattery,  who  have  many  superstitions  connected  with  it. 

FRESH- WATER  FISHES. 

The  fresh-water  fishes,  in  point  of  numbers  and  the  quantity  of  food 
which  they  furnish,  are  even  more  important  than  the  exclusively  ma- 
rine fishes.  These  chiefly  comprise  salmon,  white-fish,  losh  or  burbot, 
(sometimes  called  eelpout,)  pike,  and  suckers.  We  have  thought  it 
best  to  give  the  names  and  descriptions  of  these  different  fish,  and  ap- 
pend an  account  of  the  method  of  fishing  for  them,  which  is  much  the 
same  for  all  the  species. 

King  salmon.  Onchorhynchm  orientalis,  (Pallas^)  Gunth.;  Russian, 
Clwwichee ;  Tinneh  tribes  of  the  Yukon,  K'hdk ;  Innuit  of  the  Kus- 
koquim,  Tagydkvdk;  Indians  of  Cook's  Inlet,  Teldgi;  Thlinkets  or 

Koloshians  of  Sitka,  Ashat;  Innuit  of  Norton  Sound,  Takiynkpuk. 

* 

This  is  the  largest  and  finest  of  the  Alaska  salmon,  reaching  a  weight 
of  sixty  to  ninety  pounds.  Those  weighing  eighty  pounds  are  not  un- 
common, and  others  weighing  a  hundred-weight  have  occasionally  been 
taken.  This  fish,  or  a  fish  called  by  the  same  name,  ranges  from  Sitka 
to  Bering  Strait,  and  is  found  in  all  water-courses  from  the  tideways 
of  the  Alexander  Archipelago  to  the  broad  current  of  the  Yukon.  It 
ascends  the  latter  river  for  at  least  twelve  hundred  miles,  and 
perhaps  farther.  It  is  a  short  and  broad  fish,  with  a  large  head, 
but  comparatively  small  mouth  and  fins.  It  reaches  the  mouth  of  the 
Yukon  about  the  middle  of  June,  and  runs  for  six  weeks.  It  ascends 
the  river  slowly,  reaching  Fort  Derabin  (about  three  hundred  and  sixty 
miles  above  the  mouth  of  the  river)  about  the  first  week  in  July,  and 
Fort  Yukon  (about  one  thousand  miles  above  the  mouth)  about  the  mid- 
dle of  July.  It  is  dried  for  winter  use  by  the  natives.  All  dry  fish  is . 
called  ukali  (or  yodkalee)  by  the  Russians.    The  chowichec  ukali  are 
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made  by  cutting  the  fish  in  three  slices,  after  removing  the  head,  leav- 
ing the  back-bone  in  the  middle  slice,  and  all  three  connected  by  the 
tail.  Two  or  three  dry  chowichee  nkali  will  weigh  at  least  fifty  pounds. 
One  of  them  is  accounted  sufficient  for  a  day's  food  for  six  men  or  dogs. 
They  cost,  fixxm  the  natives  upon  the  Yukon,  one  leaf  of  tobacco  each, 
or,  when  dry,  five  to  eight  musket-balls  per  ukali.  The  more  northern 
the  ground  where  the  fish  are  taken,  the  finer  their  flavor,  and  the  cho- 
wichee of  the  Yukon  were  told  in  such  esteem  that  several  hogsheads 
were  annually  salted  for  the  Emperor's  table  by  the  [Russians. 

Salmon.  Onchorhynchm  lagocephalus,  (Pallas,)  Gunth. ;  Eussian,  K6e- 
zich;  Tinneh  tribes  of  the  Yukon,  NufglaghuJi;  Innuit  of  the  Kusko- 
quim  Eiver,  Kakia. 

Salmon.  Onoharhynchns  proteus,  (Pallas,)  Gunther;  Eussian,  Hoilcoh; 
Yukon  Tinneh,  AFutflaghuh;  Innuit  of  the  Kuskoquim,  Nikniat. 

These  two  species  have  the  same  range  as  the  king  salmon,  and  are 
dried  for  food  in  the  same  way.  They  are,  however,  much  more  common, 
much  smaller,  and  are  held  in  less  esteem.  They  form  the  bulk  of  the 
better  class  of  salmon  in  all  the  rivers  of  Alaska.  They  arrive  later 
than  the  king  salmon,  remain  longer,  and  travel  more  rapidly.  They 
reach  Fort  Derabin  upon  the  Yukon  about  the  10th  of  July,  and  Fort 
Yukon  early  in  August.  They  weigh  from  ten  to  thirty  pounds,  and 
dry,  after  cleaning  and  removing  the  back-bone,  to  about  two  or  three 
pounds.  They  are  more  slender  than  the  king  salmon,  and  the  males 
are  furnished  in  the  breeding  season  with  a  formidable  array  of  recurved 
teeth,  so  that  the  natives  are  accustomed  to  knock  them  on  the  head 
with  a  club  before  attempting  to  remove  them  from  the  nets. 

Red-fish.  Onchorkynchus  sangwnolentus,  (Pallas,)  Gunther ;  Eussian, 
Krasnoi  riba;  Yukon  Tinneh  tribes,  Ndiyuh;  Innuit  of  the  Kusko- 
quim Eiver,  MJceeL 

Black  salmon.    Salmo  purpwntiusj  Pallas. 

Dogkfish.  Oncliorkgnchus  lycaodon,  (Pallas,)  Gunther;  Yukon  Tinneh, 
Nulaghuh;  Eussian,  KarbushJca;  Innuit  of  the  Kuskoquim  Eiver, 
AtnalcaJc. 

These  species  are  principally  valued  for  use  as  dog-feed.  They  are 
placed  in  the  order  of  their  quality  as  articles  of  food.  The  purpuratus 
is  not  found  north  of  Aliaska  Peninsula.  They  are  all  exceedingly  com- 
mon, of  small  size,  and  appear  later  than  the  previously  mentioned 
varieties.  The  red-fish,  as  its  name  denotes,  is  partly  of  the  most  bril- 
liant scarlet,  but  its  flesh  is  not  so  red  as  that  of  the  king  salmon  or  the 
hoilcoh.    They  arrive  in  July,  and  disappear  late  in  August. 

Salmon  trout.  Salmo  alpinus  t  Linn.;  Eussian,  Koldiehj  Yukon  Tin- 
neh tribes,  Kliolotusuh;  Ulukuk  Tinneh,  Kdkolimyd;  Innuit  of  the 
Kuskoquim  Eiver,  Anklvogat. 

This  fish  appears  much  more  abundant  in  the  smaller  rivers  than  in 
the  larger  ones,  such  as  the  Kuskoquim  and  Yukon.  They  are  seldom 
or  never  found  in  the  lakes,  as  far  as  we  have  been  able  to  ascertain. 
They  remain  in  the  rivers  during  the  entire  year,  and  are  caught  in  the 
greatest  abundance  during  the  winter  months.  The  Ulukuk  Eiver,  in 
Northern  Alaska,  is  especially  noted  for  these  fish,  which  are  most  de- 
licious, far  exceeding  any  other  fish  of  the  country  in  their  delicate  and 
delightful  flavor.  They  seldom  weigh  over  ten  pounds,  and  average 
two  pounds  in  weight.    They  are  very  beautiful  in  appearance,  silvery, 


384  AGRICULTURAL  REPORT. 

0 

purple,  and  olive,  with  scarlet  spots,  and  are  very  slender,  almost  sub- 
cylindrical  in  shape. 

Brook  trout.    Sahno  sp. 

Brook  trout  are  not  found  north  of  the  peninsula  of  Aliaska,  on  the 
American  side  of  Bering  Sea.  They  arc  obtainable  at  Avacha  Bay,  on 
the  Asiatic  side,  but  probably  do  not  go  much  farther  north.  They  have 
been  observed  at  North  Harbor,  Unga  Island,  in  the  streams  of  Cook's 
Inlet,  and  near  Sitka.  They  are  usually  very  dark  colored,  indeed 
almost  black. 

THE  SALMON  FISHERY. 

Next  to  the  cod  and  herring,  the  salmon  fishery  is  undoubtedly  the 
most  important  branch  of  this  traffic.  The  number  of  this  fish  on  the 
Alaska  shores  is  inconceivable.  "  Chatham  Harbor,"  writes  Portlock, 
"  is  filled  with  salmon ;  the  small  river  which  empties  into  it  is  swarm- 
ing with  them;  the  bears  come  down  and  feed  upon  them,  catching  the 
fish  with  their  paws,  and  eating  only  the  head.  I  have  sometimes  seen 
twenty  bears  thus  engaged  in  one  day."  On  tho  samo  authority,  the 
anchorage  at  Port  Etches  afforded  two  thousand  salmon  at  one  haul  of 
the  seine ;  they  existed  in  such  numbers  that  any  quantity  might  have 
been  obtained.  Vancouver  reports  "  salmon  in  great  quantity  leaping 
in  all  directions"  in  the  Portland  Canal,  July  21),  1793.  Salmon  and 
trout  were  found  in  great  abundance  iu  tho  rivers  falling  into  Lituya 
Bay  by  La  Perouse.  The  Stikine  Eiver,  according  to  Mr.  Davidson,  of 
the  United  States  Coast  Survey,  abounds  in  salmon,  which  are  split 
and  the  back-bone  taken  out,  and  are  then  cut  into  strips  and  smoked 
by  the  natives.  Thirteen  hundred  natives,  living  between  Chugach 
Gulf  and  Yakutat  Bay,  live  exclusively  upon  fish,  wliich  they  obtain 
with  the  greatest  ease,  according  to  Tebenkoff.    Mr.  Davidson  says : 

At  some  of  tho  entrances  to  shaUow  fresh-water  streams  tho  water  is  packed  with 
salmon.  On  some  of  the  beaches  near  theso  streams  tho  seine  will  take  them  in 
thousands.  In  tho  bayH  leading  to  tho  small  Htrcams  at  their  head,  on  the  southeast 
side  of  Aliaska  Peninsula,  tho  salmon  aro  crowded  so  thickly  that  tho  progress  of  a 
boat  is  impeded,  and  should  a  southeast  storm  arise  at  such  times,  the  fish  are  driven 
upon  the  beach  in  innumerable  quantities.  One  of  the  Russian  navigators  assures  us 
that  he  has  seen  tho  beach  strewn  two  or  three  feet  thick  with  the  stranded  salmon. 

The  chief  winter  food  of  the  natives  is  salmon,  dry  and  smoked,  of 
which  they  provide  very  large  quantities.    Seemann  says : 

Salmon,  so  numerous  in  Norton  Sound,  latitude  G4°  north,  aro  not  found  to  tho  north- 
ward of  Backlaud  River,  emptying  into  Kotzebuo  Sound,  in  latitude  06°  05'  north. 
They  appear,  however,  to  be  replaced  by  tho  mullet,  which  attains  a  considerable  size. 
I  obtained  for  a  blue  bead  a  muUot  thirty-three  inches  long,  weighing  twenty-one 
pounds. 

The  number  of  salmon  annually  consumed  by  the  natives  of  Alaska 
cannot  be  less  than  twelve  millions,  at  the  lowest  estimate.  At  the 
Eussian  fishery  near  Deep  Lake,  Baranoff  Island,  eighty-four  thou- 
sand one  hundred  and  fifty -nine  fish  were  obtained  during  a  single 
season,  of  which  two-thirds  were  salted.  At  the  fisheries  upon  Kadiak 
and  Cook's  Inlet,  four  hundred  and  sixty  five  thousand  salmon  were 
caught  annually.  Among  the  articles  sent  by  Baranoff  to  tho  Sandwich 
Islands  were  four  thousand  three  hundred  and  forty -four  casks  of  salted 
salmon,  which  realized  the  sum  of  $09,871  ru  coin.  At  the  mouth  of 
tho  Yukon  not  less  than  two  million  salmon  are  annually  dried  for  winter 
use,  and  probably  double  that  number.  Words  fail  to  give  an  adequate 
idea  of  their  number.    We  have  seen  tho  weak  and  injured  fish  which 
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(lie  after  spawning  stranded  in  piles,  three  or  four  deep,  on  the  banks 
of  the  Unalaklik  River,  a  small  stream  flowing  into  Norton  Sound. 

The  following  notes  in  regard  to  the  running  of  the  Yukon  salmon 
were  obtained  from  the  natives  at  Fort  Derabin,  Nnlato.  King  salmon : 
arrive  at  Nulato  "  when  the  trees  have  got  into  full  leaf,"  about  the  20th 
of  June,  and  continue  to  run  about  three  weeks.  The  last  that  come 
up  are  poor  and  lean.  Hoikoh:  the  first  arrive  about  the  10th  of  July, 
just  as  the  king  salmon  are  about  gone*  and  they  last  about  three  weeks. 
Sttagglers  are  occasionally  caught  as  late  as  January.  Bed  fish:  this 
arrives  about  a  week  or  ten  days  after  the  first  hoikoh,  and  continues 
with  the  latter  until  about  the  end  of  August  A  few  straggling  dog- 
fish are  occasionally  caught  with  it,  but  the  majority  of  this  species  do 
not  ascend  the  river  as  high  as  Nulato.  Keezich :  this  is  the  last  of  the 
salmon  to  ascend  the  river,  and  is  obtained  until  the  cold  weather  sets 
in  and  puts  a  stop  to  the  summer  fishing. 

In  Kazarn  Bay,  Clarence  Sound,  a  Russian,  in  July,  1868,  put  up  two 
hundred  barrels  of  salmon  a  week,  and,  had  he  been  provided  with 
sufficient  facilities,  might  have  packed  double  that  number.  The  salmon 
run  there  from  July  1  to  August  30. 

The  United  States  Coast  Survey  has  made  a  sketch  of  the  outlet  of 
Glubokoi,  or  Deep  Lake,  near  Sitka,  on  the  south  side  of  Sitka  Sound, 
where  the  Russian  American  Company  have  built  traps,  dams,  foot- 
bridges, and  houses  in  the  most  substantial  manner.  The  dams  and 
traps  lie  across  the  upper  part  of  the  rapids,  which  have  a  fall  of  nine 
feet  over  rocks.  The  traps  are  large  rectangular  spaces,  made  with 
stakes  placed  near  enough  to  each  other  perpendicularly  to  allow  a  free 
flow  of  water,  and  yet  to  prevent  the  salmon  passing  between  them. 
The  side  of  the  trap  toward  the  descent  has  an  opening  like  the  entrance 
to  an  ordinary  rat-trap  on  a  large  scale.  The  fish  rush  up  the  rapid  and 
pass  through  the  opening  to  the  staked  inclosure,  where  they  remain 
swimming  against  the  moderately  strong  current.  When  several  salmon 
have  entered,  they  are  lifted  out  with  a  kind  of  wicker  basket  and  placed 
in  large  boxes  lying  between  the  traps,  of  which  there  are  six,  with 
means  of  adding  as  many  more.  The  last  year's  catch  that  was  packed 
for  market  amounted  to  five  hundred  and  twehty  barrels,  containing 
eighteen  to  twenty-five  salmon  each,  and  weighing,  when  packed,  about 
two  hundred  and  fifty  pounds.  As  high  as  one  thousand  salmon  have 
been  taken  in  one  day.  In  1868,  the  year's  catch,  under  the  impetus  of 
American  enterprise,  was  two  thousand  barrels. 

There  are,  however,  many  localities  at  which  salmon  are  much  more 
plentiful  than  at  Sitka.  Mr.  Davidson  states  that  at  the  Russian  trading  • 
post  and  salmon-fishery  at  Karta  Bay,  in  1868,  it  was  expected  that  three 
thousand  barrels  of  salmon  would  bo  put  up.  Mr.  J.  Pfluger,  Hawaiian 
consul  at  Petropaulovsk,  on  the  west  coast  of  Bering  Sea,  informed  us 
that,  with  the  aid  of  two  men  and  a  few  native  women,  he  was  enabled 
to  put  up  six  hundred  barrels  of  salmon  in  the  course  of  the  season  of 
1866.  The  fish  were  caught  with  a  seine,  in  a  small  cove  of  Avacha 
Bay,  and,  being  sent  to  the  Sandwich  Islands,  were  sold  at  a  grfcat  profit, 
the  gain  from  this  operation  alone  amounting  to  much  more  than  the 
profit  upon  the  trade  in  Siberian  sables,  in  which  he  was  engaged  for  the 
previous  three  years.  Large  fisheries  have  been  for  some  years  located 
u]K>n  the  Columbia  River.  The  fish  are  taken  only  in  gill-nets,  at  night, 
when  the  water  is  clear.  Two  men,  with  their  boat  and  net,  will  average 
twelve  hundred  pounds  in  one  night.  The  river  being  a  mile  and  a  half 
wide  at  the  locality  of  the  fishing  grounds,  most  of  the  salmon  escape, 
and  the  product  of  a  night's  work  seems  paltry  aud  insignificant,  com- 
25  A 
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pared  with  the  catch  which  may  readily  be  obtained  by  the  Busman 
method  practiced  in  Alaska.  The  northern  salmon  fisheries,  after  the 
traps  and  dams  are  once  laid,  can  be  prosecuted  with  a  tithe  of  the 
labor  employed  on  the  Colnmbia  River.  The  northern  salmon  arc  also 
superior  m  size  and  flavor. 

Five  establishments  on  the  Columbia  have  put  up  salmon  for  several 
years  in  hermetically-sealed  cans.  This  canned  salmon  will  keep  for 
many  years  in  any  climate  without  deterioration.  Hence  it  brings  a 
very  high  price.  In  1870  these  establishments  canned  about  one  mil- 
lion eight  hundred  thousand  pounds.  This  was  sold  at  prices  averag- 
ing 14  cents  per  pound,  a  total  value  of  $252,000 ;  beside  which,  other 
parties  salted  salmon  to  the  amount  of  five  thousand  barrels,  which, 
selling  at  5  cents  per  pound,  afforded  the  sum  of  $62,500. 

It  is  certain  that  salmon  can  be  packed  in  almost  any  part  of  Alaska 
and  landed  at  San  Francisco  at  a  cost  of  not  more  than  $5  a  barrel,  in- 
cluding freight  aud  all  other  expenses.  There  they  will  readily  command 
$12  a  barrel.  Should  parties  desire  to  can  the  salmon,  though  requiring 
at  first  a  larger  investment  of  capital,  the  prices  and  profits  realized 
*  might  bo  much  greater. 

The  white-fish  of  Alaska  have  not  yet  entered  into  commerce ;  those 
of  Lake  Superior  command  very  high  prices,  and  it  is  reasonable  to  sup- 
•pdse  that  when  the  fisheries  of  Alaska  are  worked  in  earnest  by  Amer- 
ican enterprise,  so  fruitftil  a  source  of  profit  will  no  longer  bo  neglected. 
The  species  are  as  follows : 

Great  white-fish.  Luciotrutta  Icuewthys,  (Pallas,)  Guuth. ;  Russian, 
Naylima;  Tinneh  tribes  of  the  Yukon,  NVlaglia. 

This  enormous  white-fish  is  the  finest  of  its  tribe,  both  in  sizo  and 
flavor.  It  is  found  in  the  rivers  most  of  the  year,  but  is  most  plentifully 
obtained  and  is  in  its  best  condition  about  the  months  of  June  and  July. 
We  have  seen  them  four  feet  long,  and  weighing  about  fifty  pounds.  It 
is  distinguished  by  its  long  nose  and  slender  form,  and  is  of  a  silvery 
white,  somewhat  darker  above.  It  is  full  of  spawn  from  September  to 
January,  when  it  disappears. 

Broad  white-fish.  Coregonus  muketin.  (Pallas,)  Gunth.  5  Russian, 
Miikstfn;  Tinneh  tribes  of  the  Yukon,  Tcliyuh;  Innuit  of  the  Kusko- 
quim,  Karukhtoot 

This  is  the  next  in  size  of  the  Alaska  white-fish,  and  reaches  a  weight 

of  thirty  pounds.    It  is  distinguished  by  its  broad  body,  short  bead,  and 

'large  scales.    It  is  usually  very  fat,  and  excellent  eating.    It  abounds 

in  both  winter  and  summer,  spawning  in  September  in  the  small  rivers 

falling  into  the  Yukon. 

Round-fish.  Coregonus  nasw,  (Pallas,)  Gunth. ;  Tinneh  tribes  of  the 
Yukon,  Hiltiten;  Knssian,  Krug. 

A  long?  slender,  subcylindrical  fish,  not  very  abundant,  but  of  excel- 
lent quality.  They  are  caught  occasionally  throughout  the  winter  on 
the  Yukon,  and  are  distinguished  by  their  attenuated  muzzle  and  pecu- 
liar form. 

Humpback.  Coregonus,  sp.  indet;  Russian,  Korabati;  Tinneh  tribes  of 
the  Yukon,  KoloMh. 

A  common  species,  characterized  by  the  strongly  arched  back  and 
"faroad  tail.  The  scales  are  large,  and  the  fish  rather  bony,  and  inferior 
faj  flavor.    It  is  generally  used  for  dog-feed,  except  in  times  of  scarcity. 
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White-fish.  Coregonw,  sp.  indet.;  Russian,  Morskoiciga;  Tinneh  tribes 
of  the  Yukon,  TelmUkkah. 

This  is  the  most  abundant  and  best-flavored  species  of  Coregonw  in 
most  localities.  It  is  distinguished  by  its  small  scales,  fins,  tail,  and 
head,  and  is  of  symmetrical  proportions  and  moderate  size.  It  rarely 
exceeds  three  pounds  in  weight,  and  is  the  staple  article  of  food  in 
winter  on  the  Yukon. 

Nttlato  white-fish.  Corcgonw,  sp.  indet. ;  Russian,  Nulatoski  ciga; 
Tinneh  tribes  of  the  Yukon,  Seeghuh. 

This  is  a  small,  thin,  bony  species,  common  near  Nulato,  on  the  Yu- 
kon, and  is  rarely  more  than  half  a  pound  in  weight.  It  is  of  little  use 
as  food,  and  is  principally  abundant  in  summer. 

Grayling.  Thyinalis  Pallasii,  Cuvier;  Russian,  Koruski;  Tinneh 
tribes  of  the  Yukon,  Telmyah  ;  Hudson  Bay  traders,  blackfish  or  blan- 
ket fish. 

Abundant  in  the  small  rapid  rivers  of  Alaska.  It  is  the  only  fish  in 
the  Yukon  Territory  which  will  take  the  hook.  It  is  of  moderate  value 
only,  for  table  use,  and  is  especially  abundant  in  spring,  when  the 
white-fish  begin  to  be  scarce.  It  is  a  most  beautiful  species;  a  specimen 
obtained  at  Nulato,  April  7,1866,  gave  the  following  notes:  "Dorsafl 
fin  extremely  long,  gray,  with  clear  spots,  each  centered  with  scarlet. 
The  extreme  tii>  of  the  nn,  dark  blue.  Tail  broad,  dark,  flecked  with 
streaks  of  crimson.  Abdomiual  fius  each  with  four  narrow  streaks  of 
light  pink.  The  pectoral  fins  with  several  scarlet  blotches.  Eyes  sil- 
very, grass-green  on  the  upper  part  of  the  orbit.  A  largo  black  blotch 
on  each  side  below  the  lips,  and  twelve  or  fifteen  small  ones  well  for- 
ward on  each  side.  Belly  with  bright  coppery  reflections,  all  the  side 
scales  reflecting  pink,  and  dark  yellow  or  coppery." 

Pike.  Usox  estor,  Leseur )  Russian,  Sukkuh;  Tinneh  tribes  of  the 
Yukon,  Khukiyuh;  Innuit  of  the  Kuskoquim  River,  Chukak. 

Commou  in  all  the  lakes  and  ponds  of  the  Hudson  Bay  Territory  and 
Northern  Alaska,  but  absent  from  the  rivers.  It  is  caught  with  seines 
in  summer  and  early  winter.  It  is  principally  used  for  dog-feed,  being 
of  little  value  for  the  table.  Jt  is  noticeable  as  being  one  of  the  East 
American  species  which  north  of  the  Alaska  Mountains  nearly  reach 
the  tide-water  of  the  western  slope  of  the  continent.  It  spawns  in  April 
and  May  on  the  Yukon. 

Loan.    Lota  muculata,  Linno ;  Russian,  Nalim;  Tinneh  tribes  of  the 
•  Yukon,  Lugmh;  Innuit  of  the  Kuskoquim,  Managnat. 

This  fish  (known  on  Lake  Erie  as  the  eelpout,  and  elsewhere  as  the 
burbot)  is  exceedingly  abundant  in  the  rivers  and  lakes  of  the  Hudson 
Bay  Temtory  and  of  Alaska.  They  grow  to  a  very  largo  size,  and  form 
an  acceptable  dish  in  the  absence  of  white-fish.  They  sometimes  reach 
a  length  of  five  feet,  and  a  weight  of  sixty  pounds.  The  flesh  is  com- 
paratively hard  and  dry,  and  they  are  chiefly  valued  for  their  livers 
and  roe.  The  liver  is  of  a  triangular  shape,  weighing  a  pound  or  two, 
and  is  an  extremely  rich  and  delicate  morsel  when  broiled.  It  affords  a 
pint  or  so  of  sweet  rich  oil,  used  by  the  Russians  in  cookiug,  and  which 
doubtless  might  be  used  instead  of  cod-liver  oil.  The  skin  is  stretched 
and  dried,  and  serves  the  natives  for  trimming  their  deerskin  clothing, 
and  also  for  windows  in  some  localities.  It  resembles  a  dark,  trans- 
lucent,  marbled  paper. 
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These  fish  are  most  abundant  in  the  early  autumn,  and  even  as  late 
as  December.  They  feed  upon  white-fish,  lampreys,  &c.,  which  are 
found  abundantly  in  their  stomachs.  They  are  so  slow  in  their  motions 
that  it  seems  incomprehensible  how  the  nimble  white-fish  can  allow 
themselves  to  be  caught.  They  are  full  of  spawn  from  November  till 
January.  The  roe  and  milt  are  carried  in  two  large  sacs  opening  into 
the  cloaca  a  short  distance  from  the  fundament.  They  lie  beneath  the 
intestines  when  the  fish  is  in  its  natural  position,  are  four  to  seven 
inches  long,  and  when  full  are  about  four  inches  in  circumference.  The 
ova  are  very  minute,  and  of  a  creamy  yellow  color.  A  single  losh 
contains  millions  of  them.  The  milt-sacs  are  smaller,  and  the  milt  is 
white.  The  males  are  usually  much  smaller  than  the  females,  averaging 
eighteen  or  twenty  inches  in  length,  while  the  female  reaches  foufr  or 
five  feet.  The  male  has  a  smaller  liver,  and  one  pyriform  gall-bladder 
on  the  left  side ;  some  specimens,  however,  present  the  physiological 
peculiarity  of  having  two  or  even  three  distinct  gall-bladders  opening  into 
the  same  duct,  and  uniform  in  size  and  shape.  We  have  never  seen  a 
double  gall-bladder  in  a  female.  The  roe  of  the  white-fish  is  contained 
in  two  cylindrical  canals  running  from  the  gills  to  the  vent  above  the 
intestines,  close  to  the  back-bone.  They  are  never  more  than  an  inch  in 
circumference ;  the  eggs  are  larger  than  those  of  the  losh,  and  of  a  very 
deep  yellow  color. 

Sucker.  Catostomu*  teres,  Mitchill;  Russian,  Krazkee;  Tinneh  tribes  of 
the  Yukon,  Sunoyilh. 

This  fish  is  abundant  in  the  Yukon  and  other  large  rivers  in  Northern 
Alaska.  It  is  of  moderately  large  size,  reaching  five  pounds  in  weight. 
It  is  generally  of  a  reddish  color.  The  body  is  so  full  of  bones  that  it 
is  unfit  for  food,  but  the  heads,  when  boiled  with  the  roe,  make  a  very 
palatable  soup.  These  fish  are  filled  with  spawn  in  April,  a  period  when 
other  fish  appear  to  be  out  of  season.  The  eggs  are  of  moderate  size, 
of  a  yellow  color,  and  are  contained  in  triangular  sacs,  one  on  each  side 
of  the  visceral  cavity. 

Black-fish.  Cottmt  sp.;  Russian,  Tchornyriba;  Tinneh  tribes  of  the 
Yukon,  Unduk;  Kutchin  tribes  of  the  Upper  Yukon,  Wleeweh. 

A  small  cottoid  fish,  about  three  or  four  inches  long,  is  caught  in  bas- 
kets made  of  grass,  in  the  spring-time  in  the  Yukon  Territory.  It  is 
found  in  the  greatest  profusion  in  the  shallow  ponds  in  the  Kaiyuh 
marshes,  and  is  principally  used  as  feed  for  dogs,  though  occasionally 
eaten  by  the  natives.  It  has  a  muddy,  sweetish  taste,  and  is  of  value 
only  on  account  of  the  enormous  numbers  in  which  it  is  taken.  Holes 
are  cut  in  the  ice  in  April  and  May,  when  these  little  fish  swarrii  about 
them,  and  are  dipped  out  with  net-like  baskets. 

A  small  cyprinoid  fish,  measuring  three  or  four  inches  in  length,  is 
caught  in  some  of  the  small  rivers  iu  summer  with  pin-hooks,  and  is 
eaten  raw  by  the  natives,  who  regard  it  as  a  delicacy,  under  the  name 
of  uluweetly. 

This  completes  the  list  of  the  economical  fresh- water  fishes  of  Alaska, 
as  far  as  known  at  present.  The  fishery  is  carried  on  in  summer  in  some 
localities  with  gill-nets,  and  in  others  with  seines,  which  are  manufac- 
tured by  the  Tinneh  tribes  out  of  the  inner  bark  of  the  willow  and  alder, 
and  by  the  Innuit  out  of  fine  seal-skin  line.  In  the  Hudson  Bay  Ter- 
ritory pounds  are  established  by  the  traders,  and  also  by  the  Kutchin 
Indians,  in  which  a  considerable  number  of  fish  are  taken.    In  winter  the 
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Hudson  Bay  men  have  a  method  of  passing  the  seine  under  the  ice,  and 
obtaining  a  number  of  fish. 

In  strong  contrast  to  the  above  awkward  and  clumsy  method,  is  that 
practiced  by  the  Tinneh  tribes  of  the  Yukon,  the  Innuit  of  the  Lower 
Yukon,  and  the  other  tribes  near  the  sea-coast  to  the  south  and  east. 
This  method  has  been  copied  by  the  Russians,  and  seems  to  be  worthy 
of  more  extended  use.  I  refer  to  the  Yukon  fish-traps,  the  morda  of 
the  Russians,  and  Talpiakniat  of  the  Innuit  of  the  Kuskoquim  River. 
While  the  ingenuity  of  the  white  man  can  greatly  simplify  the  native 
method  in  making  the  traps,  the  principle  would  seem  to  be  hard  to 
improve  upon.  We  give  a  concise  account  of  the  manufacture  and 
use  of  these  traps,  describing  the  winter  traps,  which  differ  but  little 
from  those  used  in  summer.  In  the  fall,  or  during  the  summer,  spruce 
trees  about  six  inches  in  diameter  are  obtained  and  laid  aside  ibr  use. 
These  logs  must  be  green  and  full  of  sap,  straight-grained,  without 
twist  or  knots  of  any  kind.  When  the  cold  weather  sets  in,  these  logs 
are  taken  into  a  warm  room  or  Indian  hut,  and  when  the  sap,  which 
renders  them  tough  and  pliable,  is  thoroughly  liquefied,  they  are  barked, 
and  split  by  wedges  into  pieces  about  an  inch  thick  an.d  three  or  four 
inches  wide.  The  workman  then  sits  on  the  ground,  and  taking  a  knife, 
makes  an  incision,  into  which  he  inserts  a  wedge,  and  carefully  splits 
these  pieces,  partly  by  hand  and  partly  by  the  wedge,  into  pieces  an 
inch  wide  and  thick,  and  the  length  of  the  log.  These  pieces  are  then 
picked  over,  all  in  any  way  imperfect  are  rejected,  and  the  best  are 
selected  to  make  the  materials  for  the  basket,  or  receptacle  of  the  trap. 
The  rods  are  split  at  one  end,  and  taking  one-half  in  his  teeth  the  work- 
man gradually  and  carefully  strips  it  off,  until  the  whole  are  reduced  to 
tough,  pliable  wooden  rods  a  quarter  of  an  inch  each  way,  and  about  six- 
teen feet  long.  These  rods  are  then  carefully  trimmed  with  a  sharp  knife, 
all  the  corners  and  splinters  being  removed,  until  the  result,  a  smooth, 
cylindrical  wooden  thread,  Sixteen  feet  long,  and  about  a  quarter  of  an 
inch  in  diameter^  is  attained.  The  refuse  rods,  and  all  which  are  in  any 
way  knotted  or  imperfect,  are  reserved  for  the  mats.  These  are  quad- 
rangular nets  of  wooden  rods,  some  of  which  are  an  inch  in  diameter, 
to  stiffen  and  strengthen  the  mat.  They  are  perfectly  flat,  and  about 
eight  feet  by  ten  or  twelve  feet.  The  rods  are  tied  to  each  other  at 
right  angles  by  stout  green-willow  withes,  a  full  supply  of  which  can 
be  obtained  on  any  beach. 

The  basket  is  made  as  follows :  The  Indian  women  go  out  among  the 
willow  brush,  and,  selecting  straight  shoots  without  knots,  strip  off  the 
bark,  outer  and  inner  coming  off  together.  This  is  taken  into  the  house, 
and  the  coarse  outer  bark  stripped  off,  leaving  the  tough,  white  inner 
bark  in  broad  strips  six  feet  or  more  in  length.  This  is  split  into  strips 
an  eighth  of  an  inch  wide,  which  are  twisted  into  a  kind  of  twine,  similar 
to  that  employed  for  nets.  A  stout,  flat,  wooden  hoop  is  made,  to  the 
circumference  of  which  the  wooden  rods  before  mentioned  are  tied,  at 
right  angles;  other  rods  are  then  curved  in  a  spiral  form,  and  the  longi- 
tudinal rods  firmly  lashed  to  them.  About  twelve  feet  from  the  hoop 
the  basket  is  tapered  off  to  a  point.  The  hoop  at  the  mouth  is  about 
two  feet  in  diameter;  the  opening  at  the  other  end  is  about  eight  inches 
in  diameter,  and  here  a  small  flat  cover,  or  door,  is  attached  in  such  a 
way  that  it  can  be  readily  opened  or  closed.  The  next  thing  is  to  make 
the  funnel.  This  is  done  by  lashing  four  stout  sticks  so  as  to  form  a 
square  eight  feet  high  by  six  wide,  to  all  sides  of  which  rods  similar  to 
those  of  which  the  basket  is  made  are  lashed,  and  a  spiral  series  is  passed 
around  these  to  which  they  are  again  lashed,  so  that  the  opening  at  the 
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small  end  of  the  funnel  is  not  more  than  six  inches  in  diameter,  and 
somewhat  resembles  the  opening  to  a  rat-trap  on  a  large  scale.  The 
small  end  of  the  funnel  is  put  into  the  large  end  of  the  basket,  and  the 
two  are  firmly  lashed  together.  For  this  lashing,  stout  hempen  twine 
is  used  by  the  Russians  in  preference  to  the  trouble  of  getting  willow 
twine  made  by  the  Indians. 

The  next  step  is  to  lay  the  different  portions  of  the  trap  in  their  proper 
positions.  When  the  ice  is  strong  enough  to  bear  the  weight  of  a  large 
party,  a  suitable  place  is  chosen  to  lay  the  trap.  This  is  usually  a  place 
where  the  shore  slopes  very  rapidly,  and  the  water  is  deep  and  flows  swiftly. 
Stout  stakes  of  some  sweet  wood,  such  as  birch,  willow;  or  poplar,  are 
cut  of  such  a  length  as  to  project  some  feet  above  the  ice  while  firmly 
implanted  in  the  bottom  of  the  river  below.  The  Indians  say  that  stakes 
of  resinous  wood  drive  away  the  fish.  These  stakes  are  then  driven  into 
the  bottom  in  a  line  at  right  angles  to  the  current,  the  ice  being  cut 
through  with  four-sided  iron  chisels  fastened  on  to  heayy  wooden 
poles,  and  very  sharply  pointed  and  edged.  The  stakes  being  driven, 
the  mats  are  lashed  to  them  on  the  side  from  which  the  current  comes. 
The  mats  overlap  each  other  a  little,  and  at  eaeh  junction  a  stake  is 
driven,  to  which'  they  are  lashed.  They  are  pushed  clear  down  to  the 
bottom,  so  that  when  finished  the  mats  and  stakes  form  an  impervious 
fence,  with  interstices  so  small  that,  though  the  water  flows  freely  through, 
no  fish  can  pass.  For  the  sake  of  convenience,  the  mats  are  usually 
lashed  to  the  stakes  before  the  latter  are  driven  down,  a  procedure  which 
requires  some  little  care,  to  avoid  breakage.  This  fence  is  carried  out 
into  water  at  least  eight  feet  deep;  it  is  supported  by  the  mud  into 
which  it  is  driven  at  the  bottom,  and  by  the  ice,  which  soon  freezes 
firmly  at  the  top. 

At  the  end  of  the  fence  a  cross-piece,  or  short  fence,  composed  of  two 
mats,  is  placed  so  that  the  whole  resembles  the  letter  T  in  shape.  The 
whole  is  strongly  supported  by  stakes.  T?ne  baskets  and  funnels  are 
now  brought.  The  cover  at  the  small  end  of  the  basket  is  made  tight  by 
lashing  with  a  piece  of  twine.  One  long,  stout,  pointed  pole  is  lashed, 
about  three  feet  from  the  pointed  end,  to  the  small  end  of  the  basket,  and 
two  others  to  the  sides  of  the  funnel.  A  rectangle  of  ice,  three  feet  wide 
and  about  sixteen  feet  long,  is  then  cut  out  on  each  side  of  the  fence,  and 
the  two  baskets  are  put  down  so  that  one  has  the  small  end  of  the  funnel 
pointing  up  stream  and  the  other  has  it  pointing  down  stream,  while 
the  outer  side  of  each  funnel  is  pressed  close  to  the  stake  which  forms 
the  ear  of  the  cross-piece  of  the  T  on  the  respective  sides  of  the  fence. 
The  slender  network  of  the  basket  offers  little  resistance  to  the  water, 
as  the  meshes  are  an  inch  wide  and  two  or  three  long,  but  it  is  maintained 
in  its  position  by  the  pointed  poles  before  mentioned,  which  are  pushed 
deeply  into  the  mud,  and  by  another  stake  on  the  inner  side  of  the  funnel. 
The  accompanying  figures  will  illustrate :  1.  Small  stream  closed  with 
fascines  and  two  basket  traps.  The  arrow  indicates  the  course  of  the  cur- 
rent. 2.  Diagram  of  an  ordinary  trap  on  the  bank  of  a  wide  river  o. 
mouth  of  funnel ;  &,  basket ;  /,  fence :  oo,  river  bank ;  jr.  poles  attached 

to  funnel  and  basket.    3.  Side  view  of  same r&,  river  oauk ;  $,  stakes ; 

wy  w,  water  Hue;  w,  mats  of  fence;  o,  funnels;  ft,  baskets;  p,p,  poles 
attached  to  baskets  by  which  they  are  held  in  position  against  the 
current. 

It  is  evident  that  any  fish  coming  up  or  down  stream  in  the  shallow 
and  more  quiet  water  near  the  river  bank  (as  they  invariably  do,  always 
avoiding  the  current)  will  meet  an  obstacle  to  its  progress  in  the  fence. 
It  will  follow  this  in  search  of  an  opening  until  ifc  arrives  at  the  cross- 
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piece  of  the  T,  and  still  continuing  it  reaches  the  funnel,  in  which  it 
Bees  a  small  opening,  and,  in  the  vain  hope  of  escape,  passes  through  it 


and  finds  itself  in  the  basket,  from  which  it  cannot  get  out.  The  slen- 
der wooden  rods,  extremely  brittle  when  dry,  arc  exceedingly  tongh 
when  wet;  the  strongest  fish  cannot  break  them.  The  basket  being 
open  to  the  water,  they  remain  alive  as  long  as  the  basket  remains 
nntonched,  unless  the  larger  ones  indulge  in  a  cannibal  feast  upon  their 
smaller  relatives. 

The  fish-traps  are  visited  every  other  flay  by  tbeRussians.  The  space  of 
ice  above  the  basket,  being  wit  three  or  fonr  times  a  week,  never 
becomes  more  than  a  few  inches  thick,  and  is  easily  broken  np  by  the 
heavy  ice-chisels  used,  while  that  which  remains  untouched  often 
becomes  six  feet  thick.  When  the  trap  is  visited,  the  ice  is  broken  and 
the  fragments  taken  out  with  a  wooden  shovel  or  scoop,  with  a  bottom 
of  network.  The  basket  is  not  raised  until  all  the  water  above  it  is  free 
from  fragments  of  ice  which  might  cut  it.  The  poles  are  then  pulled  up 
and  the  basket  raised  above  the  level  of  the  ice,  the  cover  at  the  small 
end  untied,  and  the  fish  emptied  out;  wlten  it  is  replaced  as  before.  The 
water  below  the  ice  of  course  falls  as  the  springs  which  supply  the  river 
become  frozen.  This  necessitates  an  extension  of  the  fence  until  deep 
water  is  again  reached,  and  the  baskets  are  moved  out.  Or,  if  they 
should  he  left  in  their  place,  others  are  put  at  the  extremity  of  the  new 
fence.  This  process,  except  when  the  original  trap  is  placed  directly  in 
the  channel,  has  to  bo  repeated  several  times  during  the  winter. 

The  water  is  lowest  in  January  and  February,  and  begins  to  rise 
again  in  March.  By  the  end  of  April  it  frequently  overflows  the  top  of 
the  fence',  thas  rendering  the  traps  useless.  When  the  ice  breaks  up 
and  the  spring  freshets  occur,  the  fence  stakes  and  traps  are  carried 
away  and  are  seen  no  more,  unless  the  owner  has  taken,  the  precaution 
of  placing  bis  baskets  on  the  river  bank,  out  of  reach.  They  are  usu- 
ally so  worn  and  patched  when  spring  arrives  that  they  are  hardly 
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worth  the  trouble.  With  the  changes  in  the  level  of  the  water  occur 
changes  in  the  local  abundance  of  the  fish.  If  the  trap  is  unhappily  so 
placed  as  not  to  intersect  the  main  current  of  the  river  at  any  point, 
when  the  water  falls  it  will  cease  to  catch  fish,  and  will  become  entirely 
useless.  Much  depends,  therefore,  upon  the  judgment  and  experience 
of  the  trapper. 

In  many  localities,  where  the  river  is  small  and  narrow,  the  natives, 
instead  of  making  mats  and  driving  stakes,  tie  huge  fascines  of  willow- 
brush  together,  and  place  them  side  by  side  until  the  river  is  completely 
closed,  except  at  the  point  where  the  baskets  are  set — one  up  and  the 
other  down  stream.  In  such  a  case  it  is  evident  that  no  fish  can  go  up 
or  down  the  stream  where  it  is  intersected  by  the  brush  without  being 
caught  in  the  trap.  Some  such  localities  are  exceedingly  prolific.  Ulu- 
kuk,  in  the  valley  of  the  Unalaklik  River,  is' noted  throughout  Alaska 
for  the  great  abundance  of  the  salmon  trout  which  sore  thus  obtained. 

We  close  this  article  with  a  memorandum  of  the  catch  of  the  Nulato 
fish-traps,  as  observed  by  the  writer  during  several  seasons.  We  pre- 
face it  by  mentioning  that  the  summer  fish-traps  are  in  most  respects 
similar  to  those  used  in  winter,  except  that  the  stakes  are  more  firmly 
driven,  to  make  up  for  the  want  of  the  support  at  the  surface  afforded 
by  the  ice  in  winter;  and  the  baskets  are  smaller,  for  greater  con- 
venience in  emptying  and  raising  them,  which  is  done  in  boats,  usually 
birch  canoes. 

November. — The  fish-traps  are  set  for  winter.  A  week  or  two  usually 
elapses  before  the  trap  takes  any  fish.  The  natives  say  that  it  is  ne- 
cessary for  the  resin  to  be  washed  out  of  the  wood  of  which  the  basket 
and  funnel  are  made  before  the  fish  will  approach  the  trap.  The  first  fish 
taken  are  the  losh,  which  usually  come  in  great  numbers.  December. — 
Suckers  and  losh  predominate.  A  few  white-fish  and  a  straggling  salmon 
are  occasionally  taken.  January. — Much  the  same ;  but  the  white-fish 
begin  to  be  more  plentiful.  February. — Losh  scarce.  The  traps  are  filled 
with  the  different  species  of  white-fish.  March. — Much  the  same ;  but 
suckers  begin  to  enter  the  traps.  April. — Graylings  and  suckers  very 
plenty :  white-fish  more  scarce ;  a  few  losh  taken.  May. — A  few  poor 
white-fish  and  small  losh  are  taken,  but  the  bulk  of  the  catch  is  composed 
of  graylings.  Ice  carries  away  the  traps.  As  soon  as  the  river  is  clear  new 
traps  and  gill-nets  are  set.  June. — King  salmon  appear  toward  the  middle 
of  the  month.  July. — Hoikoh,  red-fish,  dog-fish,  and  a  few  white-fish. 
August. — Keezich  and  straggling  salmon  of  the  other  species.  White- 
fish,  especially  the  Luciotrutta  and  Muksun,  are  more  abundant.  Sep- 
temoer.— Salmon  trout  and  white-fish  are  in  their  best  condition  and 
most  abundant.  October. — Much  the  same ;  but  toward  the  20th  of  the 
month  ice  begins  to  form  and  puts  a  stop  to  fishing  until  it  is  firm 
enough  to  allow  of  the  setting  of  the  winter  traps,  which  does  not 
usually  occur  until  early  in  the  following  month. 


AGRICULTURAL    IMPLEMENTS    AND   MACHINES, 

ANCIENT  AND  MODERN. 

The  history  of  agriculture  embraces  all  the  implements  which  man- 
kind have  employed  in  the  cultivation  of  the  earth,  and  the  improve- 
ment made  in  tne  mechanism  of  agriculture  from  time  immemorial 
When  men  were  compelled  to  till  the  soil  as  slaves,  sowing  a  crop  they 
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were  not  sure  of  reaping,  and  being  uneducated,  invention  was  slow. 
In  the  early  history  of  England,  every  plowman  was  compelled  by  law 
to  make  his  own  plow.  The  natural  result  was,  that  the  implements 
used  were  heavy,  rudely  constructed,  and  of  all  kinds  and  shai>es.  But 
the  improvement  of  farming  implements  advanced  in  all  countries 
where  the  science  of  agriculture  was  promoted  until,  Dodd  says  in  1851, 
speaking  of  the  collection  of  agricultural  implements  at  the  Crystal 
Palace: 

Nor  did  foreign  conn  tries  neglect  to  show  us  to  what  extent  similar  aid  is  available 
Anion"  themselves,  difficult  as  it  must  have  been  to  send  many  of  these  ponderous 
machines  across  the  wide  ocean.  Austria,  for  instance,  sent  ns  seed-harrows,  carrot- 
drillers,  sced-coverers,  seed-looseners,  weed-destroyers,  subsoil-plows,  and  harrows. 
Belgium  exhibited  her  seed-bags,  cast-iron  rollers.  seed-mills,  plows,  harrows,  winnow- 
ing-machincs,  weeding-machines,  straw-choppers,  and  grass-cleaving  machines.  Canada 
contributed  grain-cradles,  many-pronged  hay-forks,  and  plows.  K^ypt  showed  us  her 
somewhat  rude  bill-hooks,  sickles,  hoes,  plows,  and  the  Novez  machine  for  seed.  From 
France- we  had  plows,  harrows,  winnowing-inachines,  clover- thrashing  machines,  corn- 
cleaning  machines,  &c.  Holland  contributed  seed-cradles,  liquid-manure  machines, 
swing-plows,  turnip-cutters,  and  a  very  curious  instrument  called  the  dynamostatcr,  to 
measure  the  strength  of  the  action  in  plows.  Switzerland  illustrated  her  hand  hus- 
bandry by  such  simple  implements  as  pitch-forks,  rakes,  scythes,  pruning-knives,  and 
so  forth.  Prussia  and  the  various  German  States  sent  us  chaff-cutters,  sowing-machines, 
drills,  thrashing-machines,  Flemish  plows,  subsoil-plows,  water-furrow  plows,  and 
potato-mills.  Tne  United  States — busy  in  all  the  fields  of  industry — exhibited  to  us 
some  of  her  grain-reapers,  smut-machines,  horse-rakes,  hay-forks,  scythes,  plows, 
cultivators,  railroad  horse-power,  seed-planters,  grain-drills,  and   reaping-machines. 

The  great  difficulty  the  farmer  labors  under  is,  to  know  what  imple- 
ment to  adopt  when  so  many  are  placed  before  him.  He  hears  of  won- 
derful inventions  which  are  entirely  to  supersede  the  old  implements  in 
every-day  use,  but  in  the  majority  of  instances  he  hears  that  the  new 
inventions  have  been  abandoned — they  did  not  answer  the  purpose- 
even  before  he  has  had  time  to  make  a  trial  of  them.  Thus  it  is,  the 
agriculturist  often  gets  bewildered  with  the  many  things  placed  before 
him,  and  consequently  continues  to  go  on  in  the  old  way  rather  than 
to  accept  the  plans  of  others  of  which  he  knows  nothing  only  by  the 
many  failures  constantly  represented  to  him.  The  question  naturally 
arises,  Why  are  so  few  inventions  successful !  Is  it  because  perfection 
is  reached  and  the  doors  of  invention  closed  I  We  think  not ;  but 
because,  when  the  result  is  once  attained,  the  means  by  which  it  is 
reached  are  considered  complete,  when  in  reality  this  is  the  point  where 
inventions  should  commence,  and  the  means  be  simplified  by  doing  away 
with  the  useless  elements,  and  combining  the  useful  in  the  simplest 
manner  possible,  and  the  implement  or  machine  be  given  thorough  and 
well-appointed  trials  before  offering  it  to  the  public. 

We  propose  to  notice  some  of  the  many  inventions  and  improvements 
in  agricultural  implements  and  machines  during  the  past  year,  and  very 
briefly  to  note  their  origin. 

The  following  is  an  alphabetical  list  of  patents  issued  from  the  United 
States  Patent  Office  for  the  year  1870,  for  implements  and  inventions 
having  a  direct  bearing  upon  the  practical  operations  of  agriculture. 
It  will  be  understood  that  this  list  contains  only  those  cases  that  have 
been  actually  issued  during  the  year,  embracing  about  70  per  cent,  of 
cases  for  which  applications  have  been  filed.  The  30  per  cent,  remain- 
ing are  either  still  pending  or  have  been  finally  rejected  for  want  of 
novelty : 

Bee-hives 40  Corn-buskers 17 

Cultivators 101  Cotton-pickers 5 

Churns 89  Cotton-scrapers 8 

Corn-shellers 16  Drags,  (manure) 5 

Cotton-choppers   ....  6  Diggers,  (potato) 39 
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Markers,  (land) 4 

Plows 182 

Plows,  (steam) 4 

Planters,  corn,  cotton,  potatoes,  &c.  144 

Plant-protectors 22 

Pruning-tools 22 

Pokes,  (cattle) r> 

Reapers 11 

Rollers,  (land) 8 

Shears  for  clipping  animals 10 

Seed-sowers 41 

Stalk-cntters , ,  6 

Straw-cutters 19 

Thrashing-machines 31 

Miscellaneous 78 

Total 1,385 


=*= 


Egg  boxes,  earners,  &c 10 

Forks,  spades,  hoes,  &  c 37 

Peed-cutters 0 

Fruit-gatherers 13 

Fertilizers 10 

( Jrain-binders 17 

Grubbing-implemcnts 2 

Harvesters 15f> 

Harrows 41 

Hay-spreaders 11 

Hay-rakes,  (hand) 6 

Hay-rakes,  (horse) 74 

Hoes,  (horse) 0 

Hay- loaders * 15 

Hulling-machines 11 

Hay-knives G 

Milking  devices,  stools,  pails,  &c ...  40 

Mowers,  (lawn) 11 

The  improvements  in  these  various  implements  and  inventions' relate 
chiefly  to  minor  points,  aiming  at  greater  simplicity,  durability,  and 
efficiency,  and  thus  obviating  defects  in  the  earlier  constructions.  A 
minute  description  of  each  individual  subject  cannot  be  expected  in 
this  connection.  There  .is  undoubtedly  an  increasing  interest  in  bee  cul- 
ture, but  no  radical  improvement  has  been  observed  in  the  construction 
of  the  hive.  A  device  for  emptying  the  comb  by  a  centrifugal  motion 
has  contributed  to  a  greater  accumulation  of  honey,  by  the  restoration 
of  the  uninjured  honey -comb  to  the  hive,  to  be  again  filled  by  the  bees. 
Several  attempts  have  been  made  to  form  an  artificial  comb  acceptable 
to  the  bees,  but  hitherto  without  marked  success.  During  the  year  con- 
siderable attention  has  been  paid  to  modifications  of  corn  (maize) 
planters  and  cultivators,  to  adapt  them  to  the  planting  and  cultivation 
of  the  cotton  crop,  and  with  prospects  of  ultimate  success.  A  number 
of  ingenious  devices  have  been  presented  for  the  protection  of  choice 
and  tender  garden  plants  from  the  depredations  of  worms  and  insects  in 
their  earlier  periods  of  growth,  which  will  commend  themselves  to  public 
use.  Much  attention  has  been  paid  to  the  dairy  business,  by  which  the 
cheese  product  has  been  largely  increased ;  but  this  increase  is  due,  per- 
haps, more  to  the  union  of  small  dairies,  thus  forming  what  are  known 
as  cheese  factories,  where  the  work  can  be  more  economically  performed, 
and  by  experienced  workmen.  We  need  have  no  alarm  about  becoming 
overstocked  with  inventions,  as  every  improvement  introduced  tends  to 
enlarge  the  field  for  still  further  investigations;  and  the  only  limit  to  the 
exercise  of  human  ingenuity  and  skill  will  be  found  in  the  most  perfect 
adaptation  of  machines  and  implements  to  the  performance  of  the  labor 
of  the  world. 

TITE  PLOW. 

The  plow  is  the  most  important  implement  hi  agricultural  operations, 
and  is  common  to  all  ages  and  countries  as  far  as  history  extends.  The 
Book  of  Job,  one  of  the  oldest,  if  not  the  oldest,  books  of  the  Old  Testa- 
ment, speaks  of  "  The  oxen  ploughing  and  the  asses  feeding  beside 
them  f  and  we  find  by  First  Samuel,  xiii,  20,  that  the  plow  had  a  share 
and  colter.  Mr.  Adam  Dickson,  in  his  works  on  the  Husbandry  of  the 
Ancients,  says: 

It  is  probable  that  I  shall  be  considered  as  very  partial  to  the  ancients,  if  I  do  not 
allow  the  moderns  to  excel  them  in  tho  construction  of  their  plows.  Wo  are  not 
indeed  so  well  acquainted  with  the  ancient  plows  as  to  make  a  just  comparison.  I 
shall  only  observe,  that  from  the  few  passages  in  the  rustic  authors  concerning  them, 
it  appears  that  the  ancients  had  aU  the  different  kinds  of  plows  that  wo  have  now  in 
Europe,  though  not  perhaps  so  exactly  constructed.  They  had  plows  without  mold- 
boards  and  plows  with  mold-boards ;  they  had  plows  with  colters  and  plows  without 
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coltors :  tbey  had  plows  with  wheels  and  plows  without  wheels ;  they  hnd  broad- 
pointed  shares  and  narrow-pointed  shares ;  they  even  had  what  I  have  not  yet  seen 
anion"  the  moderns,  shares  not  only  with  sharp  sides  and  points,  hut  also  with  high 
raised  cutting  tops.  Were  we  well  acquainted  with  tho  construction  of  all  these,  per- 
haps it  would  bo  found  that  the  improvements  made  by  tho  moderns  in  this  implement 
are  not  great  as  many  persons  are  apt  to  imagine. 

We  think  Mr.  Dickson  mnst  have  viewed  the  rural  mechanism  of  the 
ancients  by  the  light  of  modern  implements;  for,  while  it  is  true  that 
the  plow  has  been  known  and  used  from  the  earliest  period  of  ancient 
history,  it  is  also  true  that  with  all  the  improvements  the  beginning  of  the 
present  century  found  us  with  the  rudest  implements,  made  in  the  most 
careless  manner,  scarcely  any  two  being  made  alike.  For  the  most  part 
the  mold-board  was  hewed  from  wood,  with  old  hoes,  horseshoes,  and 
thin  straps  of  iron  nailed  thereon  to  prevent  it  wearing  out.  The  land- 
side  was  wood,  the  bottom  being  covered  with  iron.  The  share  was 
generally  made  of  iron,  with  a  hardened  steel  point.  The  beam  was  a 
straight  stick,  and  the  handles  were  cut  from  the  branches  of  a  tree. 

There  is  no  doubt  that  Ex-President  Thomas  Jefferson  was  the  first 
to  lay  down  the  principles  by  which  mold-boards  could  be  made  by  any 
one  with  the  certainty  of  having  them  all  alike.  This  was  done  upon 
mathematical  principles,  as  set  lorth  in  a  communication  to  the  French 
Institute,  by  which  the  plow  should  act  as  two  wedges;  one  acting  ver- 
tically and  the  other  laterally,  and  so  blended  in  a  curve  surface  that 
the  furrows  should  rise  and  turn  over  smoothly  and  continuously. 

The  second  American  who  appears  as  an  inventor  of  improvements 
was  Charles  Newbold,  of  Burlington  County,  New  Jersey.  His  plow 
was  the  first  cast-iron  plow  ever  made  in  America,  and  was  all  cast  in 
one  piece  by  Benjamin  Jones,  *>f  the  same  county,  and  can  now  be  seen 
in  the  museum  of  the  Agricultural  Society  of  New  York,  at  Albany. 
Mr.  Newbold  obtained  a  patent  for  his  plow  June  17, 1797,  which  was 
signed  by  John  Adams,  President,  and  Timothy  Pickering,  Secretary  of 
State.    The  following  is  the  specification : 

The  subscriber,  Charles  Nowbold,  of  Burlington  County,  New  Jersey,  has  invented 
an  improvement  in  the  art  of  plow-making,  as  follows,  viz :  The  plow  to  be  (excepting 
the  handles  and  the  beam)  of  solid  cast  iron,  consisting  of  a  bar,  sheath,  and  mold- 
plate.  The  sheath  serves  a  double  purpose,  of  colter  and  sheath,  and  the  mold-plate 
serves  for  share  and  mold-board — that  is,  to  cut  and  turn  the  furrow.  The  forms  are 
to  be  varied,  retaining  the  same  general  principles,  and  to  meet  the  various  uses  as 
weU  a* inclinations  ot  those  who  use  them. 

It  is,  however,  but  justice  to  state  that  Jethro  Wood  was  the  first  to 
cast  the  plow  in  sections,  so  that  the  parts  most  exposed  to  wear  could 
be  replaced  by  others  cast  from  the  same  pattern,  by  which  means  the 
iron  plow  became  a  success,  and  for  which  he  received  a  patent  in  1819, 
(Fig.  1,  Plate  15 ;)  but  his  effort  to  introduce  his  plow  into  public  use, 
coupled  with  the  great  expense  of  making  and  altering  patterns  for  the 
purpose  of  correcting  defects,  and  for  furnishing  different  styles  and 
sizes  of  plows,  consumed  a  handsome  fortune,  and  the  life  of  Jethro 
Wood  and  that  of  his  patent  terminated  at  about  the  same  period,  he 
leaving  his  children  in  penury  and  want,  and  it  was  not  till  the  session 
of  1870  that  Congress  considered  his  claim  upon  the  public  in  a  bill 
granting  to  his  surviving  daughters  the  sum  of  $20,000,  which  has  not 
yet  passed. 

Thus  we  have  by  Mr.  Jefferson's  discovery  the  idea  of  making  plows  by 
mathematical  rule,  although  his  plow  when  constructed  contained  a 
number  of  defects.  So,  too,  with  the  cast-iron  plo  w  of  Mr.  Newbold.  The 
defects  are  already  seen,  but  the  two  steps  were  thus  gained  which  gave  to 
others  the  principles  by  which  our  plows  have  been  made  so  nearly  perfect 
as  they  are.  Next  among  American  inventors  came  Peacock,  Pickering, 
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Davis,  Hitchcock,  bourse,  McCormick,  and  Knox.  About  the  time  Knox 
obtained  his  patent,  Joshua  Gibbs,  of  Cauton,  Ohio,  selected  a  large 
piece  of  wood,  and  formed  it  as  nearly  as  possible  into  the  shape  he 
considered  a  mold-board  should  be,  attached  to  it  a  beam  and  handles, 
and  with  this  rough  implement  commenced  his  labors  in  the  field,  stop- 
ping now  and  then  to  hew  away  with  his  adze  that  part  of  the  mold- 
board  which  he  found  scoured  most  by  the  soil,  until,  by  successive 
trials,  he  obtained  a  wooden  mold-board  all  parts  of  which  presented 
equal  resistance  to  the  soil  in  its  forward  movement.  August  15, 1854, 
he  obtained  a  patent  for  his  mold-board,  and  to  enable  others  to  con- 
struct it  he  thus  describes  it  Jn  his  specification: 

The  working  surface  of  the  mold-board  consists  of  about  one-fourth  of  the  interior  sur- 
face of  a  hoUow  cylinder.  If  the  plow  is  intended  to  turn  a  surface  six  inches  wide,  a 
mold-board  made  from  a  cylinder  with  about  a  twelve-inch  bore  is  desirable ;  but  if  it 
is  intended  to  turn  a  furrow  twelve  inches  wide,  the  mold-board  should  be  made  from 
a  cylinder  with  a  bore  of  about  twenty-four  inches :  as  these  plows  have  been  found 
to  work  best  when  they  turn  a  furrow  about  as  wiue  as  the  radius  of  the  bore  of  the 
cylinder  from  which  the  mold-board  was  made.  It  has  been  found  from  experience  that 
these  plows  work  best  when  the  length  of  the  mold-board  is  from  one  and  a  half  to 
twice  the  diameter  of  the  bore  of  the  cylinder  from  which  the  mold-board  is  made. 

The  advantages  of  this  form  of  mold-board  are  also  set  forth  in  the 
specification  as  follows : 

1.  The  plow  draws  easier.  2.  It  raises  the  furrow  from  the  point  and  share  more  gener- 
ally, naturally,  and  easily,  turns  and  lays  the  furrow  more  uniform,  smooth,  and  even, 
than  any  other  mold-board,  and  leaves  the  trench  wider  in  proportion  to  the  width  ol 
the  plow,  and  consequently  the  rear  of  the  plow  need  not  be  set  so  wide  as  when  a 
different  mold-board  is  used.  3.  It  breaks  tho  sward  or  furrow  far  less  than  any  other. 
4.  The  mold-board,  being  more  arched,  is  stiffer  and  stronger  than  others  of  the  sama 
size  and  weight.  . 

He  claims : 

Making  the  working  surface  of  the  mold-board  in  the  form  of  a  section  of  a  hollow 
cylinder ;  the  center  or  axis  of  the  cylinder  being  parallel  or  nearly  parallel  horizon- 
tally to  the  base  of  the  mold-board,  substantially  as  described. 

For  the  past  few  years  no  marked  advantage  has  been  gained  in  the 
form  of  the  mold-board,  although  hundreds  of  patents  have  been  ob- 
tained, and  many  applications  rejected.  During  the  past  year  inven- 
tion has  been  turaed  to  a  considerable  extent  to  "  plow  attachments," 
one  of  which  is  represented  by  Fig.  2,  Plate  15. 

The  object  of  this  invention  is  to  produce  a  device  which  shall  cot 
asunder  all  the  weeds  or  stalks  that  may  come  in  contact  with  the 
colter,  and  it  consists  in  an  adjustable  revolving  hub  having  radiating 
arms  or  cutters  upon  it,  which,  as  the  plow  is  drawn  forward,  insert 
themselves  into  the  ground,  making  the  axle  with  the  hubs  and  arms 
revolve,  and  as  they  revolve  in  contact  with  the  adjustable  colter  of 
the  plow,  the  weeds,  &c.,  gathering  in  front  of  the  colter,  must  be  cot 
by  the  colter.  A  represents  the  plow-beam ;  B  the  long  arm  of  the 
colter,  pivoted  to  the  plow-beam  A  at  a,  and  has  arm  b  projecting  up- 
ward, and  pivoted  to  B  at  a.  This  arm  b  passes  through  a  screw  staple 
fy  in  the  beam  a,  by  which  means  the  arm  B  and  colter  B  are  adjusted 
to  go  deep  or  shallow  as  desired.  C  is  a  hub  which  revolves  freely,  on 
its  axis  dj  and  has  four  or  more  radial  arms  or  cutters  c,  secured  by 
screw-bolts,  and  as  the  plow,  with  the  inclined  colter,  moves  forward, 
the  cutters  c  are  brought  successively  in  contact  with,  and  pass  along 
the  edge  of,  the  colter  in  such  a  manner  that  the  weeds,  &c,  accumu- 
lating in  front  of  the  colter  must  be  cut,  leaving  that  part  on  the  land 
to  remain  till  the  next  succeeding  furrow  is  made,  and  that  part  lying 
on  the  furrow  slice  being  cut  will  be  turned  under  by  such  furrow  slice 
into  the  bottom  of  the  furrow.    The  hub  C,  with  its*  arms  or  cutters  c, 
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is  adjusted  to  any  desired  position  by  means  of  the  supporting  bar  (/, 
which  passes  through  a  screw  clamp  b"  in  the  beam  A. 

Fig.  3,  Plate  15,  represents  a  root-cutter  and  plow-lifter.  The  object 
of  this  invention  is  to  furnish  a  means  by  which  the  roots  may  be  cut, 
as  the  plow  is  lifted  over  them,  and  to  separate  the  trash  that  may  be 
on  the  ground  in  front  of  the  plow,  (x  is  the  cutter,  the  forward  end  of 
which  is  curved  downward  and  rearward,  so  that  its  lower  end  may  rest 
against  the  plow-point  F.  The  rear  part  of  the  cutter  G  extends  back 
with  a  slight  upward  inclination,  and  is  attached  to  the  standard  C,  and 
to  the  rear  part  of  the  beam  A.  The  convex  edge  of  the  cutter  upon 
the  mold-board  side  is  beveled  off,  leaving  the  land-side  of  the  cutter 
{straight,  and  in  a  line  with  the  land-side  of  the  plow. 

CULTIVATORS. 

Next  to  the  plow  in  importance  to  the  farmer  is,  undoubtedly,  the 
cultivator,  an  implement  that  has  taken  the  place  of  the  old-fashioned 
hand-hoe  in  the  cultivation  of  such  plants  as  are  grown  in  rows.  By  the 
use  of  this  implement,  a  man  with  a  span  of  horses  is  able  to  do  the 
work  of  ten  or  fifteen  men  operating  with  the  hand-hoe,  especially  in 
the  cultivation  of  maize  or  Indian  corn. 

The  efforts  at  improvement  in  this  machine  have  been  chiefly  directed, 
of  late  years,  to  mere  modifications,  with  a  view  of  rendering  it  more 
simple  and  effective.  Some  of  these  machines  possess  a  complicated 
structure,  and  are,  consequently,  costly,  besides  being  liable  to  get  out 
of  repair.  For  durability  and  effective  use,  it  is  important  that  thev 
should  be  made  of  the  fewest  number  of  parts  consistent  with  strength 
and  their  automatic  character. 

Those  most  generally  in  use  at  the  present  day  consist  essentially  of  a 
rectangular  frame  mounted  on  wheels,  and  provided  with  a  driver's  seat, 
and  have  two  gangs  of  shares,  the  inner  shares  of  each  gang  having  a 
lateral  movement,  subject  to  the  control  of  the  operator,  to  accommo- 
date the  sinuosities  of  the  rows  of  plants.  Most  of  these  machines  at 
the  present  time  are  provided  with  guards  upon  the  inner  sides  of  the 
inner  shares  to  protect  the  young  plants  from  being  covered  by  the 
loose,  falling  soil. 

Cultivators,  or  horse-lwes,  as  they  were  called  by  English,  farmers,  were 
in  use  in  England  in  the  very  beginning  of  the  eighteenth  century. 
They  were  used  in  the  cultivation  of  various  kinds  of  crops  planted  in 
rows  or  drills,  especially  the  small  cereals,  as  wheat,  barley,  and  oats, 
leguminous  plants  and  succulent  roots.  These  being  planted  or  sown 
in  drills,  at  equal  distances  from  six  to  twelve  inches  apart,,  by  the  use 
of  this  machine  a  number  of  rows  could  be  cultivated  at  a  time  by  hav- 
ing a  share  so  adjusted  as  to  fit  the  interval  between  the  rows.  The 
horse-hoe  of  that  period  possessed  all  the  essential  elements  of  the 
straddle-row  cultivator  of  this  day  and  country,  and  the  changes  it  has 
undergone  on  this  side  of  the  Atlantic  have  simply  adapted  it  to  the 
cultivation  of  maize  or  Indian  corn. 

Jethro  Tull,  an  English  farmer  who  flourished  in  the  early  part  of  the 
last  century,  may  justly  be  called  the  pioneer  in  the  construction  and  use 
of  this  class  of  implements.  The  following  extract  from  the  Complete 
Farmer,  published  in  London,  England,  in  1807,  will  serve  to  give  a 
very  correct  idea  of  the  state  of  the  art  at  the  period  referred  to : 

House-Hop:,  a  very  powerful  tool  of  tlio  hoe  kind,  which  is  much  employed  in  the 
cultivation  of  crops  that  are  sown  or  planted  in  the  drUl  or  row  method,  with  suffi- 
ciently largo  intervals.  These,  like  the  hand  sort,  are  of  very  different  forms  and  con- 
structions, according  to  the  uses  for  which  they  aro  designed ;  and  likewise  vary  much 
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in  their  weight  aud  sizo,  as  well  as  tho  shape  of  the  hoes  or  cutting  parts.  These  sorts 
of  hoes,  from  their  executing  tho  work,  when  constructed  for  the  purpose,  on  a  number 
of  rows  at  tho  same  tiiuo,  have  much  superiority,  in  point  of  dispatch,  as  well  as  in 
performing  the  operation  to  a  greater  depth  and  in  a  more  perfect  manner,  over  those 
of  the  haud  kind.  As  by  means  of  these  hoes  thfc  mold  can  be  more  effectually  stirred 
about  tho  plants  aud  tho  land  kept  more  clear  and  free  from  weeds,  they  should  be 
more  constantly  employed  whenever  the  nature  of  the  crop  and  the  method  in  which 
it  has  been  sown  admit,  as  saving  much  labor  and  expense,  as  well  as  executing  tho 
business  in  a  far  more  efficient  manner. 

We  learn  from  the  same  work  that  even  expanding  horse-lioes  were 
then  in  use,  and  in  construction  were  adapted  to  Work  in  drills  of  dif- 
ferent widths,  that  is  to  say,  tbe  bearing  wheels  were  adjustable  upon 
the  axle  in  such  a  manner  as  to  accommodate  the  space  between  the 
rows  of  various  crops,  as  wheat,  barley,  beans,  turnips,  cabbage,  &c. 
DrtH-machiues,  which  have  been  long  in  use,  were  converted  into  Jiorsc- 
hoes  by  removing  the  drill  teeth  and  substituting  cultivating  shares, 
and  so  adjusting  them  as  to  fit  the  spaces  between  the  rows  of  growing 
plants.  It  was  also  discovered  that  soils  of  different  textures  will  re- 
quire to  be  hoed  with  shares  of  different  form  and  size,  and  that  noth- 
ing but  experience  in  the  field  can  point  out  that  which  is  best  adapted 
to  any  particular  soil. 

In  Loudon's  Encyclopedia  of  Agriculture,  sixth  edition,  page  125,  we 
have  the  following  statement : 

In  England,  from  tho.  Restoration  to  tho  middlo  of  the  eighteenth  century,  very  little 
improvement  took  place,  either  in  tho  cultivation  of  the  soil  or  in  the  management  of 
live  stock.  Even  clover  and  turnips  (the  great  support  of  the  present  improved  sys- 
tem of  agriculture)  were  confined  to  a  few  districts,  and  at  the  closq  of  this  period 
wore  scarcely  cultivated  at  all  by  common  farmers  in  the  northern  parts  of  the  Island. 
From  tho  Whole  Art  of  Husbandry,  published  by  Mortimer  in  1706,  a  work  of  consid- 
erable merit,  it  docs  not  appear  that  any  improvement  was  made  on  his  practices  tUl 
near  the  end  of  the  last  centui*y.  In  thoso  districts  where  clover  and  rye-grass  were 
cultivated,  they  were  cut  green  and  used  for  soiling  as  at  present.  Turnips  were  sown 
broadcast,  haud-hoed,  and  used  for  feeding  sheep  and  cattle,  as  they  were  used  in 
Houghton's  time,  and  are  still  in  most  districts  of  England. 

In  the  beginning  of  the  eighteenth  century  a  considerable  improvement  in  the  pro- 
cess of  culture  was  introduced  by  Jethro  Tull,  a  oultivator  of  Berkshire,  who  began  to 
drill  wheat  and  other  crops  about  the  year  1701,  and  whose  Horse-Hoeing  Husbandry 
was  published  in  1731.    In  giving  a  short  account  of  the  views  of  this  eccentric  writer, 
it  is  not  meant  to  enter  into  any  discussion  of  their  merits.    It  will  not  detract  much 
from  his  reputation  to  admit  that,  like  most  other  men  who  leave  tho  beaten  path,  he 
was  sometimes  misled  by  inexperience  and  sometimes  deceived  by  a  too  sanguine  im- 
agination.   Had  Tull  confined  bis  recommendations  of  drill  husbandry  to  leguminous 
and  bulbous-rooted  plants  generally,  and  to  tho  cereal  gramina  only  iu  particular  cir- 
cumstances ;  and  had  he,  without  puzzling  himself  about  the  food  of  plants,  been  con- 
tented with  pointing  out  the  great  advantage  in  pulverizing  tho  soil  in  most  cases,  and 
extirpating  woeds  in  every  case,  he  would  certainly  have  deserved  a  high  rank  among 
the  benefactors  of  his  country.    A  knowledge  of  his  doctrines  and  practice,  however, 
will  servo  as  a  nocessary  introduction  to  the  present  approved  modes  of  ctilturc. 
*        *         *        *         Tho  extraordinary  attention  Tull  gave  to  his  mode  of  culture  is, 
perhaps,  without  a  paraUel.    "I  was  formerly  at  much  pains,"  ho  says,  "and  at  some 
charge,  in  improving  my  drills  for  planting  tho  rows  at  very  near  distances,  and  had 
brought  them  to  such  perfection  that  one  horse  would  draw  a  drill  with  eleven  shares, 
making  tho  rows  tliree  inches  and  a  half  distant  from  one  another,  aud  at  the  same 
timo  sow  in  them  three  very  different  sorts  of  seeds,  which  did  not  mix,  aud  those,  too, 
at  different  depths." 

It  will  be  seen  by  these  quotations  that  the  broad  idea  of  cultivating 
more  than  one  row  of  plants  at  a  time  by  horse-power  did  not  originate 
in  this  country.  What,  then,  are  the  improvements  in  this  implement 
claimed  by  American  inventors?  Perhaps  the  first  and  most  important 
is  the  provision  of  a  driver's  seat  upon  the  frame  of  the  machine,  and 
the  adaptation  of  the  cultivating  devices  by  which  they  were  brought 
within  the  perfect  control  and  guidance  of  the  operator.  Invention 
does  not  often  make  gigantic  strides ;  and  hence  we  see  that  little  by 
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little  lias  been  added  to  the  original  idea,  and  it  is  under  this  influence 
that  farmers  have  reached  the  high  standard  now  presented  in  culti- 
vators. 

Thirty  years  ago,  a  man  with  a  hand-hoe  could,  by  the  aid  of  a  horse  and 
plow,  for  plowing  furrows  between  the  rows  of  corn,  cultivate  an  acre  in 
a  day.  Now,  with  a  span  of  horses,  and  one  of  our  best  riding  cultiva- 
tors, fifteen  acres  can  be  accomplished,  and  this  with  almost  as  much 
ease  and  comfort  as  a  day's  journey  in  a  buggy. 

In  looking  back  over  the  last  thirty  years,  and  tracing  from  year  to 
year  the  improvements  that  have  been  made  in  this  implement,  to  more 
perfectly  adapt  it  to  the  cultivation  of  maize,  or  Indian  corn,  it  would 
seem  that  this  maehine  had  almost  reached  perfection,  and  that  there 
is  little  more  that  is  desirable.  Looking  at  the  subject  from  another 
stand-point,  however,  we  are  forced  to  acknowledge  that  the  field  for 
advancement  is  constantly  enlarging,  and  that  every  new  improvement 
introduced  only  widens  the  area  for  others. 

Let  any  one  trace  the  successive  steps  that  have  been  taken,  from 
the  initiative  idea  of  .Jethro  Tull,  in  the  year  1701,  to  the  present  time, 
and  consider  in  this  connection  the  liberal  policy  of  the  Government  in 
granting  protection  for  improvement  in  art,  and  he  will  be  no  longer  in 
doubt  as  to  the  cause  of  the  issue  of  so  many  patents  for  improvements 
in  this  and  kindred  inventions.  , 

It  has  already  been  said  that  different  soils  require  different  modi- 
fications of  implements  for  their  management.  Now,  a  farmer  who 
purchases  a  cultivator  that  is  well  adapted  to  a  light,  sandy  soil,  while 
his  own  may  be  heavy,  tenacious,  or  stony,  soon  finds  that  the  machine, 
in  the  form  of  its  shares,  and  perhaps  in  some  other  details,  is  not  exactly 
what  he  desires,  and  in  order  to  improve  his  machine  he  makes 
changes  in  this  or  that  particular,  and  finds  its  work  more  satisfactory, 
and,  believing  that  he  can  benent  the  public  as  well  as  himself  by  his 
ingenuity,  applies  for  and  obtains  a  patent  for  his  invention.  Others 
foDow  his  example  in  au  efibrt  to  improve  their  agricultural  machinery, 
and  thus  little  by  little  is  added  to  the  great  and  constantly  accumula- 
ting store  of  knowledge;  and  it  is  in  this  way  that  inventions  grow 
up  from  small  beginnings  to  the  highest  state  of  perfection  hitherto 
attained. 

It  should  not  be  understood  by  this  remark  that  every  alleged  im- 
provement is  valuable.  There  are  many  for  which  letters-patent  have 
been  issued  that  are  scarcely  heard  from  after  their  unobtrusive  birth. 
It  is  only  by  actual  test  in  the  field  that  their  value  can  bo  established. 
And  again  there  may  be,  and  no  doubt  are,  many  meritorious  inven- 
tions that  arc  never  put  to  a  practical  test,  simply  from  the  pecuniary 
inability  of  the  inventor  to  bring  them  into  public  notice.  It  would, 
perhaps,  be  thought  invidious  should  we  attempt  to  draw  a  comparison 
t)Ctween  cultivators  still  operating  under  unexpired  patents  with  older 
inventions.  Wo  will  therefore  merely  give  an  example  of  the  earlier 
conceptions  in  this  department  in  our  own  country,  and  leave  the  sub- 
ject of  comparison  to  the  reader.    (Plate  16.) 

We  cannot  leave  this  branch  of  our  subject  without  allusion  to  another 
fact  that  seems  to  need  some  explanation.  It  is  sometimes  said  that 
patents  are  refused  for  meritorious  inventions.  This  is  undoubtedly 
true,  at  least  in  some  cases.  Original  inventors  are  not  always  the  first 
inventors.  For  example,  the  straddle-row  cultivator  was  invented  as 
long  ago  as  1701,  but  this  fact  may  have  remained  unknown  even  to  the 
present  day  to  a  great  majority  of  inventors  of  agricultural  implements 
in  this  country.    In  such  a  case  a  broad  claim  must,  of  necessity,  be 
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refused.  Again,  an  invention  may  contain  two  or  more  claims,  while 
bat  one  is  really  patentable.  In  the  examination,  references  are  cited 
against  those  only  that  are  old,  and  a  patent  refused  on  that  ground; 
wnereas,  if  the  inventor  would  amend  by  erasing  the  anticipated  claims, 
a  patent  would  be  issued.  In  other  cases,  in  which  the  applicant  is 
entitled  to  a  patent,  the  specification  is  so  imperfectly  prepared  that, 
should  a  patent  be  issued,  it  would  be  worthless  from  lack  of  perspicuity. 
'  Some  cases  are  fairly  and  properly  rejected  upon  reference.  When  this 
is  the  case,  the  applicant  has  no  cause  for  complaint.  It  is  the  spirit 
of  the  patent  laws  to  grant  full  protection  to  every  first  and  original 
inventor. 

GRAIN-DRILLS  AND  CORN-PLANTERS. 

From  history  we  are  led  to  believe  that  the  first,  and  for  ages  the 
onlyj  mode  of  sowing  seed  was  by  hand,  by  which  the  seed  was  used 
with  but  little  economy,  and  scattered  with  but  little  precision.  In  the 
East  it  was  the  custom  to  prepare  the  soil  by  treading  it  with  the  feet  of 
the  ox  and  the  ass.  (Isaiah,  xxxii,  20;  and  Matthew,  xiii,  3.)  History, 
however,  fails  to  tell  us  who  invented  the  first  seeding-machine,  or  even 
where  it  was  made,  yet  it  does  tell  us  that  a  rude  kind  of  drill  has  been 
used  from  a  very  remote  period.  The  husbandmen  of  China,  Japan, 
Arabia,  and  the  Carnatic,  have  drilled  and  dibbled  in  their  seed  from 
time  immemorial.  (Quarterly  Journal  of  Agriculture,  vol,  1,  page  675.) 
There  was  invented  in  Germany,  about  the  year  1056,  a  drill-plow,  the 
construction  of  which  is  unknown.  In  England,  the  first  patent  for  a 
seeding-machine  was  granted  to  Alexander  Hamilton,  November  27, 
1623,  which  was  the  twenty-seventh  patent  granted  under  the  old  law. 
The  construction  of  'the  machine  is  not  described  in  the  specification, 
nor  is  a  plate  famished  ;  accordingly  we  have  nothing  to  guide  us  in 
arriving  at  an  understanding  of  what  the  machine-  was.  All  we  can 
learn  is  set  forth  in  the  following  words,  copied  from  the  title  of  the 
invention : 

A  spiall  priviledge  granntcd  to  Alexander  Hamilton,  esqre.,  (for  twenty-ono  years,) 
of  the  sole  practise  w"*in  England,  Ireland,  and  the  dmons  thereof,  of  a  newe  inven- 
eon,  by  him  invented  and  perfected,  as  well  for  the  plooghinge,  as  for  the  harrowinge, 
sowinge,  seedinge,  and  settinge  of  corn  and  grain  at  greater  ease  and  -wtb  more  pfott 
than  by  anie  other  means  heretofore  used. 

About  the  year  1733,  Jethro  Tull  invented  a  machine  to  sow  wheat 
and  turnip  seed  in  drills,  three  rows  at  a  time,  and  to  Tull  is  given  the 
credit  of  inventing  the  cylinder  with  cavities  in  the  surface  of  the  same 
for  feeding  the  seed.  About  the  year  1790  James  Cooke  iuvented  a 
machine  by  which  manure  was  deposited  with  the  seed.  It  is  observed 
that  while  in  later  English  inventions  machines  were  constructed  to 
plant  several  drills  at  a  time,  and  also  to  adjust  the  machine  so  that  the 
drills  would  be  a  greater  or  less  distance  apart,  yet  until  William  Groan- 
sell  obtained  his  patent,  June  12, 1839,  it  does  not  appear  that  a  machine 
was  constructed  to  drop  the  grain  in  hills,  or  at  intervals,  the  distances 
of  which  could  be  regulated  at  will. 

In  the  cultivation  of  corn  and  other  cereals  in  this  country,  in  the 
earlier  times,  the  conditiou  of  the  newly  cleared  land  precluded  the  em- 
ployment of  machinery  in  the  planting  and  sowing  of  seeds;  and  heuoe 
corn  was  planted  by  hand,  and  wheat  and  other  small  grains  were  sown 
broad-cast.  Machinery  could  not  have  been  made  available  to.  any 
great  extent  for  this  purpose,  in  consequence  of  the  presence  of  roots 
and  stumps  of  trees  of  the  primitive  forests ;  and  it  was  not  until  the 
lands  of  the  New  England,  Southern,  and  Middle  States  had  become 
cultivated,  and  immigration  extended  to  the  prairies  of  the  West,  that 
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a  necessity  for  this  class  of  agricultural  machinery  was  felt.  The  first 
patent  granted  for  a  corn-planter  in  this  country  was  to  Eliakim 
Spooner,  of  Vermont,  January  25,  1799;  the  first  for  a  cotton-planter 
to  Christopher  Ford,  of  Virginia,  May  26,  1825.  From  1800  to  1828 
there  were  but  few  patents  granted  for  seeding-machines  of  any  descrip- 
tion. August  13,  1828,  a  patent  was  granted  to  Austin  H.  and  Levi 
Eobbins  for  a  machine  for  planting  different  seeds.  The  machine  is 
placed  upon  a  frame  and  wheel  similar  in  construction  to  that  of  a  com- 
mon wheel-barrow,  and  was  pushed  over  the  ground,  the  operator  walk- 
ing behind.  A  writer^  speaking  of  this  machine,  in  November,  1828, 
sets  forth  its  value  as  follows : 

There  can  bo  no  difficulty  in  the  application  of  this  machine  to  the  planting  of  any 
kind  of  seeds,  and  any  number  of  them  at  a  time,  and  at  any  required  distance,  as  fast 
as  a  man  can  walk.  When  the  rows  are  set  four  feet  apart  one  way  and  eighteen 
inches  the  other,  there  is  no  difficulty,  nor  is  it  a  very  hard  day's  work,  for  a  man 
to  plant  ten  acres  after  the  ground  is  properly  prepared  to  receive  the  seed. 

August  22,  1828,  a  patent  was  granted  to  Orson  Starr,  of  Richmond, 
Ontario  County,  New  York,  for  a  "  machine  for  planting  grain  and  other 
seeds."  This  machine  differs  from  the  one  above  mentioned  in  several 
particulars.  It  has  handles  and  a  beam  similar  to  the  common  plow, 
supported  from  the  rear  by  wheels;  beneath  and  about  the  center  of 
the  beam  there  is  a  shovel  plow  to  open  the  furrow  for  the  reception  of 
the  seed,  and  to  the  rear  of  the  machine  is  attached  an  iron  scraper  to 
close  the  furrow  after  the  seed  is  dropped.  On  the  top  of  the  beam  is 
placed  a  hopper  in  which  a  cylinder  is  made  to  revolve  by  suitable 
mechanism.  The  cylinder  is  made  of  sheet  iron ;  the  edge  of  it  is  perfo- 
rated at  suitable  distances  to  receive  pieces  of  metal  which  act  as  valves 
working  upon  a  pin,  and  forced  oat  by  springs  contained  within  the 
wheel,  so  as  to  project  beyond  its  periphery,  but  capable  of  being  forced 
in  when  passing  the  ends  of  the  slot  in  the  bottom  of  the  hopper. 
These  valves  contain  the  quantity  of  seed  to  be  droppedfin  each  hill,  and 
may  be  more  or  less  numerous  according  to  the  distance  at  which  they 
are  to  be  dropped  in  the  furrow.  For  a  full  description  and  representa- 
tions of  the  two  last-named  machines,  see  the  Franklin  Journal,  vol. 
6,  second  series,  pages  343  to  348. 

Numerous  patents  have  been  taken  out  within  the  past  few  years  for 
seeding  machines,  which  may  be  divided  into  the  following  classes,  viz : 
1st.  Broadcast  seeders,  by  which  the  seed  is  sown  broadcast  over  the 
land.  2d.  Grain  drills,  by  which  the  seed  is  deposited  in  drills.  3d. 
Corn  planters,  by  which  the  seed  is,  for  the  most  part,  planted  in  hills. 
4th.  Cotton  planters.  5th.  Potato  planters.  Not  a  few  persons  have  at- 
tempted to  combine  all  the  above-named  machines  in  one,  and  besides 
add  a  plow,  harrow,  cotton-chopper,  and  cultivator.  It  is  enough  to 
say  that  the  attempt  has  been  a  failure.  A  machine  can  easily 
be  so  arranged  as  to  be  changed  from  a  grain  drill  to  plant  in 
hills,  by  diminishing  the  number  of  cavities  on  the  dropping  wheel ; 
then,  by  removing  the  dropping  mechanism  the  machine  may 
be  used  as  a  wheel  cultivator,  a  wheel  plow,  or  a  harrow,  or  even  a 
land-roller  may  be  attached  j  but  to  plant  cotton  or  potatoes  a  general 
change  in  the  whole  dropping  mechanism  would  be  required.  Cotton 
seed  cannot  be  dropped  with  accuracy  either  by  a  slide  or  by  a  revolv- 
ing cyliuder,  owing  to  the  lint  with  which  the  seed  is  covered.  It 
requires  a  cylinder  (revolving  in  the  bottom  of  the  hopper)  provided 
with  arms,  slightly  curved  in  the  direction  in  which  they  move,  so 
that  as  the  arms. pass  through  a  slot  in  the  bottom  of  the  hopper  a 
certain  quantity  of  the  seed  will  be  carried  with  them.  Potatoes  could 
26  A 
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pot  be  planted  because  the  whole  dropping  mechanism  is  too  smalL  To 
plant  potatoes,  a  cylinder  with  arms  similar  to  the  cotton  planter  is 
required,  but  placed  higher  in  the  hopper.  Each  of  these  arms  (being 
sftarp  at  the  end)  picks  up  a  potato  as  they  revolve,  the  cylinder  being 
so  arranged  as  to  allow  its  arms  to  pass  through  the  side  of  the  hopper 
(instead  of  the  bottom,  as  in  the  cotton  planter,)  into  a  tube  or  spout 
where  the  potatoes  are  deposited  by  the  arms  of  the  cylinder,  and  thence 
conveyed  to  the  ground. 

POTATO  DIGGERS. 

There  is  no  agricultural  implement  (except,  perhaps,  the  steam  plow) 
requiring  more  improvement  than  the  potato-digger,  it  being  very  doubt- 
fill  if  there  ever  was  one  constructed  which  can  l>e  pronounced  a  suc- 
cess, among  the  many  hundreds  unon  which  a  vast  amount  of  money 
and  labor  have  been  bestowed,  although  reports  have  been  received  of 
satisfactory  work  under  favorable  circumstances.    At  the  beginning  of 
the  present  century  we  find  that  in  England  the  mode  of  taking  up  the 
potatoes  depended  very  much  upon  th^a  manner  in  which  the  seed  was 
planted.    If  planted  in  drills,  a  furrow  was  turned  from  each  side  of 
the  drill,  and  then  that  part  of  the  drill  in  which  the  potatoes  were  lodged, 
was  turned  over  with  a  plow ;  or  after  the  furrows  were  turned  from  eguch 
side  of  the  drill,  the  middle  was  turned  over  with  a  hand-fork.     At 
other  times  a  spade  was  use4  for  the  same  purpose.    If  the  potatoes 
were  planted  in  hills,  which  was  rarely  done;  a  fork  or  spade  was  the 
only  implement  used.    There  was  also  used  in  England,  about  the  be- 
ginning of  the  present  century,  u  an  implement  for  tearing  the  fhrrow 
to  pieces  and  laying  bare  the  mass  of  the  crop,"  consisting  of  the  ordi- 
nary plow-beam  and  handles  with  a  crosspiece  attached  to  the  rear  of 
the  beam,  to  which  was  affixed  a  diagonal  harrow  having  three  or  four 
vertical  teeth.    &fter  this  harrow  had  been  once  over  the  ground,  the 
potatoes  unearthed  by  the  operation  were  picked  up,  and  then  the 
ground  was  crass-harrowed  and  the  potatoes  uncovered  by  this  second 
harrowing  were  gathered.     WhUe  at  this  time,  in  our  own  country,  po- 
tatoes were  unearthed  generally  by  the  common  hoe,  we  believe  the 
ilJea  of  digging,  separating,  and  gathering  potatoes  by  one  opera- 
tion— by  passing  once  over    the   ground— originated  here,  and  the 
machine  by  which  the  same  was  to  be  done  was  invented  and  con- 
structed by  an  American.    While  the  first  efforts  in  this  direction  were 
not  entirely  successful,  those  who  have  the  most  nearly  attained  success 
within  the  past  few  years  have  employed  the  same  mechanism,  operat- 
ing upon  the  same  principle,  and  constructed  in  substantially  the  same 
manner,  as  the  first  machine  made  for  this  purpose. 

Among  the  first  inventors  in  this  line  was  Levi  Rice,  of  Robbinston, 
Washington  County,  Maine,  who  obtained  a  patent  for  his  machine 
June  20, 1833,  which  he  describes  as  "a  machine  tor  furrowing,  dropping 
and  covering,  and  for  digging  potatoes."  The  machine  consists  of  a 
scoop  or  shovel  at  the  extreme  front  of  the  frame,  which  raises  the  po- 
tatoes and  dirt  together,  which,  as  the  machine  is  moved  forward,  pass  on 
an  endless  belt  or  apron,  while  a  roller  shakes  the  same,  causing  the 
dirt  to  fall  through  the  open  belt  or  apron  to  the  ground,  while  the  po- 
tatoes pass  aloug  to  the  end  of  the  apron  and  fall  into  a  box  placed  on 
the  rear  of  the  frame.  The  rear  of  the  frame  is  supported  by  an  axle- 
tree  and  wheels,  the  wheels  containing  spikes  to  keep  them  from  slip- 
ping. The  apron  is  moved  by  cog. wheels,  one  of 'which  is  placed  on  the 
axletree  and  the  other  on  a  shaft  or  cylinder  above,  around  which  the 
apron  moves.    There  are  levers  by  which  the  shovel  or  scoop  is  regu- 
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lated,  to  take  more  or  less  earth  as  required.  The  whole  is  supported 
by  a  triangular-shaped  frame,  to  the  forward  part  of  which  the  shovel 
or  scoop  is  attached,  which  rests  on  the  ground,  while  the  rear  part  is 
supported  by  the  axletree  and  wheels  before  mentioned.  Beneath  and 
to  the  frame  are  attached  three  plows,  placed  in  the  form  of  a  triangle, 
to  be  used  when  the  machine  is  required  as  a  planter.  The  forward 
plow  opens  the  furrow  for  the  reception  of  the  seed,  and  the  other  two 
cover  the  furrow  after  the  seed  is  dropped.  The  dropping  mechanism 
is  Hot  described  by  the  inventor,  and  the  original  papers  were  destroyed 
by  fire  when  the  United  States  Patent  office  was  burned.  While  the  prin- 
.  ciple  above  set  forth  has  been  generally  followed  in  the  construction  of 
potato  diggers,  it  is  deemed  proper  to  remark  that  in  some  machines  a 
revolviug  disk  has  been  substituted  for  the  shovel  or  scoop  and  apron. 
These  disks  have  been  used  in  a  variety  of  positions ;  as,  for  instance,  being 
placed  upon  a  longitudinal  shaft  revolving  in  the  center  of  the  frame 
and  operated  by  suitable  mechanism.  In  other  machines  the  disk  is 
placed  upon  a  vertical  shaft,  and  in  others  upon  a  shaft  extending  over 
the  rear  of  the  frame  and  inclined  to  the  side  of  it  at  an  angle  of  about 
45°.  The  general  construction  of  these  disks  consists  in  a  hoop  placed 
upon  the  shaft  conveyiug  the  power.  To  this  hoop  are  bolted,  or  other- 
wise firmly  secured,  arms  or  tines,  which  are  either  curved,  straight,  or 
spiral,  as  desired,  arranged  to  go  beneath  or  through  the  hill  or  drill, 
according  to  the  construction  of  the  machine.  Others  have  used  a 
common  shovel-plow,  provided  with  handles  and  beam,  with  a  rack 
pivoted  to  the  rear  of  it.  This  rack  is  agitated  by  a  wheel  with  pro- 
jecting arms,  which  strike  a  friction  roller  pivoted  to  the  rack,  thus  giv- 
ing to  the  rack  the  necessary  motion  for  separating  the  earth  from  the 
potatoes. 

As  before  remarked,  none  of  these  machines  have  been  noted  for  suc- 
cess, and  we  instinctively  ask,  Why?  Can  it  be  that  it  is  impossible  to 
coustruct  a  successful  potato-digger?  We  think  not,  but  believe  that 
one  could  be  constructed  upon  the  general  principles  already  applied.  It 
must  be  considered,  however,  that  we  have  a  treacherous  soil  to  deal 
with,  which,  as  it  is  agitated,  divides  itself  into  minute  particles,  and 
introduces  itself  into  every  opeuiug  of  our  mechanism  with  which  it 
comes  in  contact,  and  serves  to  retard  motion.  Another  fault  is,  that 
the  earth  is  raised  too  high,  which  requires  double  the  power  that 
should  be  required  to  do  the  work.  The  potatoes  must  be  raised,  it  is 
true,  but  the  less  we  raise  the  earth  the  less  power  we  require. 
Another  useless  expenditure  of  power  is  in  driviug  ratchets  and  pawls 
and  operating  springs ;  and,  still  further,  the  general  construction  of  the 
machine  is  too  cumbersome,  and  we  might  add  that  in  many  instances 
the  ground  is  not  properly  prepared  belore  planting. 

STEAM  PLOWING. 

This  subject  has  been  so  fully  discussed  in  the  reports  of  the  last  three 
years  that  a  few  words  will  suffice  to  convey  all  the  information  ia  our 
possession  upon  the  subject  of  recent  attempts  at  improvements.  For 
the  last  year  but  two  applications  for  patents  have  been  filed  for  steam 
plows,  and  these  are  based  upou  suggestions  set  forth  in  an  article  upon 
this  subject  in  the  report  of  1867.  These  applications  show  that  the 
subject  has  been  considered  in  its  proper  light,  and  it  is  believed  with 
results  favorable  to  the  final  solution  of  this  important  question.  But 
the  problem  is  not  yet  fully  solved.  It  requires  time,  the  exercise  of 
inventive  genius,  and  a  large  outlay  of  capital,  to  finally  settle  the  ques- 
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tion  of  the  utility  and  practicability  of  the  application  of  steam  power 
to  the  cultivation  of  crops. 

Rcdmontfs  steam-plow. — Plate  17  represents  a  steam-plow  patented  by 
Owen  Eedmond,  of  Rochester,  New  York.  The  illustration  is  copied 
from  a  photograph  of  the  machine  at  work  in  the  field;  a  gang  ot 
six  plows,  designed  to  go  with  the  engine,  has  since  been  constructed, 
intended  to  bo  operated  by  one  man,  who  may  also  be  the  fireman.  The 
machine  is  five  feet  ten  inches  wide  and  weighs  less  than  5,000  lbs.  The 
boiler  is  placed  directly  between  the  two  driving-wheels.  The  tender 
carries  a  two-barrel  water-tank,  upon  which  is  the  seat  of  the  engineer. 
The  hold  of  the  engine  on  the  ground  is  secured  by  the  protrusion  of  a 
series  of  fluke-shaped  anchors  through  the  rim  of  each  wheel,  which  are 
pressed  into  the  ground  by  a  cam  on  a  friction  roller  on  the  stem  of  the 
anchor,  the  cam  being  held  by  a  coil  spring,  which  gives  if  the  anchor 
meets  with  unusual  obstruction.  The  force  required  to  drive  the  anchors 
is  a  lifting  one  oh  the  wheels,  tending  to  prevent  them  from  sinking  into 
the  soil.    It  is  claimed  that  this  machine  can  plow  three  acres  an  hour. 

Lord  Dunmords  steam-plow. — Plate  18  is  an  illustration  of  Lord  Dun- 
inore's  three-furrow  balance  steam-plow  with  traction  engine,  exhibited 
in  the  presence  of  a  committee  of  the  Royal  Highland  and  Agricultural 
Society.  Lord  Dunmore  had  been  interested  and  successful  in  experi- 
ments in  cultivating,  pulling  out  tree-roots,  carrying  timber,  hauling 
railway  luggage,  cutting  hay  and  straw,  working  saw-mill,  pumping 
water,  and  various  other  useful  work,  in  which  successful  competition 
was  maintained  with  horse  labor ;  and  he  determined  to  test  fully  its 
capabilities  for  plowing,  but  was  unsuccessful  until  he  invented  the 
three-furrowed  balance-plow  'shown  in  the  engraving.  The  experimen- 
tal trial,  after  a  heavy  fall  of  rain,  upon  land  untouched  by  plow  share 
for  forty  years,  gave  much  promise  of  future  success.  It  cut  clean  and 
straight  furrows  six  inches  by  ten  inches,  five  acres  per  day,  at  a  cost  of 
19*.  9d.,  or  about  $1  per  acre. 


FOOD    PRODUCTS    OF    THE    NORTH    AMERICAN 

INDIANS. 

An  inquiry  into  the  means  of  subsistence  of  the  aborigines  is  attended 
with  much  curious  interest.  It  discloses  many  plants  almost  unknown 
to  the  people,  and  very  little  known  to  science,  which  may  be  utilized 
in  the  arts  and  in  food  products.  This  paper  has  been  prepared  with 
reference  to  so  probable  a  result.  The  articles  of  food  hereafter  enum- 
erated may  not  be  employed  by  and  may  be  unknown  even  to  such  tribes 
as  receive  annuities,  or  which,  beiug  partly  agricultural,  dwell  in  villages, 
and  are  otherwise  provided  for ;  but  the  wilder  Indians,  who  roam  over 
thousands  of  square  miles  of  territory,  are  almost  entirely  dependent 
upon  them  for  existence.  Their  habits  have  naturally  become  no- 
madic; the  campiug- ground  atone  place  being  exhausted,. a  removal  to 
another  is  imperative.  Sometimes  in  autumn,  when  fruits  and  grain 
are  ripe,  the  women  gather  a  small  store  for  winter.  Exposed  to  the 
vicissitudes  of  the  weather,  improvident  and  reckless  of  the  future, 
depending  on  their  bows  and  arrows,  their  nets  and  traps,  gorgiug 
themselves  wheu  the  opportunity  is  offered,  and  stolidly  submitting 
to  starvation  in  seasons  of  scarcity,  and  at  all  times  indolent,  the  art  of 
cultivating  a  crop  is  either  unknown  to  or  despised  by  them.    When  the 
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larger  game  fails,  with  senses  sharpened  by  hunger  they  snatch  the 
smallest  and  vilest  animals  and  insects,  or  insipid  and  innutritions  roots 
and  grass.  Nothing,  however  coarse  and  filthy,  is  rejected;  there  is  nothing 
that  grows  out  of  the  ground  or  that  creeps  upon  its  surface  which  they 
will  not  devour,  unless  it  is  known  to  be  poisonous.  The  Indian's  dwell- 
ing is  sometimes  a  wigwam ;  not  unfrequently  the  hollow  of  a  tree  or  a 
cave  in  the  rocks ;  even  a  pile  of  brush  to  the  windward  of  his  camp- 
fire  is  sometimes  the  only  shelter  of  his  family.  It  is  thus  evident  that 
in  his  mode  of  foraging  he  resembles  in  his  nature  the  more  savage  ani- 
mals which  share  the  forests  with  him,  and  which  frequently  fall  a  prey 
to  his  ferocity,  as  he  does  sometimes  to  theirs. 

ROOTS  AND  TUBERS. 

Oround-nut,  (Apios  tvberosa.) — The  tuber  of  this  common  plant,  which 
grows  on  the  banks  of  streams  and  in  alluvial  bottoms,  is  the  true 
pomme  de  terre  of  the  French,  and  the  modo,  or  wild  potato,  of  the 
Sioux  Indians,  and  is  extensively  used  as  an  article  of  diet.  When 
properly  boiled  it  is  by  no  means  unpalatable.  It  should  not  be  con- 
founded with  the  ground-nut  of  the  South. 

Dill,  (Anethum  graveolens,)  called  by  the  Snakes  and  Shoshone  Indians 
yampah. — This  spindle-shaped  root  grows  in  low,  timbered  bottoms,  and 
is  esteemed  as  the  best  of  its  kind  when  used  for  food.  It  is  analogous 
to  the  parsnip,  and  is  an  article  of  commerce  among  the  Indians.  The 
seeds  are  used  to  flavor  soup. 

Milkweed,  (Asclepias  tuberosa.) — The  stem  of  this  plant  expands  under 
ground  into  a  tuber  of  considerable  size,  which  is  boiled  for  food.  The 
dowers  are  odoriferous,  and  the  Sioux  of  the  Upper  Platte  River  pre- 
pare from  them  a  crude  sugar  by  gathering  them  in  the  morning  before 
the  dew  is  evaporated.  They  also  eat  the  young  seed-pods  of  the  plant, 
after  boiling  them  with  buffalo  meat.  Some  of  the  Indians  of  Canada 
use  the  tender  shoots  of  this  species  as  we  use  asparagus. 

California  lwrsechestiiut,  (JSsculus  Californica.) — An  ornamental 
dwarf  tree,  producing  large  quantities  of  fruit.  To  render  the  nuts  edi- 
ble, after  being  pulverized,  water  is  freely  used  to  remove  their  disa- 
greeable, bitter  taste,  and  they  are  then  made  into  bread.  The  Indians 
of  California  use  this  food  in  large  quantities.  * 

American  aloe,  (Agave  Americana.) — This  plant  is  commonly  called 
mescal,  and  forms  one  of  the  chief  articles  of  food  of  the  Indians  of  New 
Mexico,  Arizona^  and  Sonora  in  Mexico.  It  grows  upon  the  most  barren 
mountains,  and  is  taken  for  food  when  old  enough,  at  any  season  of  the 
year.  It  is  in  its  prime,  however,  when  about  putting  forth  its  flowering 
stem.  To  prepare  it  for  use,  the  leaves  are  cut  off  at  the  base,  or  crown, 
leaving  a  hard,  white,  bulbous  mass,  measuring  one  or  two  feet  in  cir- 
cumference, having  a  flavor  like  chestnuts,  but  somewhat  peppery.  It 
cannot  be  eaten  in  its  fresh  state,  but  must  be  cooked.  For  this  purpose 
the  Indians  dig  a  hole  or  pit  ten  to  twelve  feet  in  diameter  and  three 
feet  deep,  lined  with  stones,  upon  which  a  fire  is  made  and  the  stones 
thoroughly  heated.  The  fire  being  removed,  a  layer  of  damp  grass  is 
placed  on  the  rocks ;  then  the  bulbs,  which  are  covered  with  the  tender 
inside  leaves  taken  from  the  crowns;  a  layer  of  grass  is  placed  over 
these,  and  over  all  a  thick  coating  of  earth.  After  three  days  the  con- 
tents of  the  pit  are  found  to  be  thoroughly  baked,  and  converted  to  a 
sweet,  juicy  article  of  food,  a  favorite  for  use  in  camp,  of  a  brown 
color,  and  resembling  pears  in  taste.  It  is  used  as  an  article  of  com- 
merce, and  when  the  writer  was  at  Camp  Grant,  Arizona,  the  Apaches 
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often  brought  it  to  the  post  for  trade,  where  it  found  a  ready  market, 
as  it  is  not  only  pleasant  to  the  taste,  but  acts  as  an  antiscorbutic,  so 
necessary  at  military  posts  in  the  Territory  of  Arizona.  Cut  up  into 
slices,  it  is  easily  dried  and  retains  its  sweetness  for  years,  as  evidenced 
by  specimens  in  the  Smithsonian  Institution,  now  three  years  old.  If 
the  crown  of  the  Agave  be  charred  to  blackness  and  mingled  with  water, 
a  fine  black  paint  is  produced,  which  is  used  by  the  Apaches  to  paint  their 
faces.  The  leaf,  when  washed  and  dried,  is  employed  by  the  Indians 
for  smoking,  like  tobacco  5  but  being  sweet  and  gummy,  it  chokes  up 
the  pipe.  The  Hualipais,  of  Arizona,  press  the  roasted  heart  and  leaves 
of  the  mescal  into  thin  cakes,  thirty  inches  long  and  eighteen  broad, 
and  trade  them  to  the  Moquis  Indians  for  corn.  In  this  form  it  has  a 
shining,  granulated  look  like  opium.  The  crowns  are  sometimes  baked 
in  hot  ashes,  but  are  not  so  good  as  when  baked  in  the  pit.  It  is  a 
common  practice  in  uncovering  a  mescal  pit  to  collect  the  roasted  leaves 
into  suitable  bundldfe  and  press  them  flat.  They  soon  dry  and  are  very 
sweet,  but  inferior  to  the  crown.  These  roasted  leaves  being  of  a  fibrous 
nature  entangle  a  white  man's  teeth  to  an  objectionable  extent.  The 
leaf  has  a  dirty,  black,  stringy  look,  but  it  is  the  favorite  food  of  the 
Apaches,  and  when  they  are  at  war  or  on  the  hunt  packages  of  it  are 
tied  up  with  strings  and  carried  around  the  person,  or  made  fast  to  the 
saddle,  aud  are  their  only  subsistence.  A  fine  mescal  spirit  is  prepared 
by  the  Papajos  and  Apaches  from  the  roasted  heart  of  the  Agave 
Americana.  The  sugar  i&  developed  by  heat  during  the  roasting,  and 
when  taken  out  of  the  pit  the  heart  is  cut  into  pieces,  and  put  into 
hide  bags  or  earthen  jugs.  Water  is  then  poured  over  it,  fermentation 
follows,  and  at  the  end  of  a  week  it  is  distilled.  The  process  is  carried 
on  in  secret.  It  is  a  strong,  fiery  drink,  but  not  half  so  injurious  as 
modern  whisky.  It  is  much  usea  by  Mexicans,  and  will  tempt  an  In- 
dian to  any  undertaking  which  promises  to  furnish  a  supply.  The 
wasted  pulp,  when  cut  up,  mixed  with  water,  and  boiled,  forms  a  fine 
sirup,  and  when  dissolved  in  cold  water  forms  a  pleasant  drink  and  an 
excellent  sauce  to  the  usually  very  dry  and  insipid  articles  of  Indian 
food.  Although  the  roasted  root  is  very  dark,  the  distilled  spirit  is  of 
a  clear  yellow  color.  It  cannot  be  adulterated  with  water  without  im- 
mediately rendering  it  ropy  and  distasteful,  the  water  precipitating 
some  mucilaginous  matter  or  resin  contained  in  it. 

The  leaves  of  this  plant  afford  an  excellent,  strong,  and  rather  coarse 
fiber.  The  Indians  of  Arizona  and  Southern  California  use  it  exten- 
sively, preparing  it  either  by  drying  the  leaves  and  beating  the  dry 
pulp  from  the  fiber,  or  by  using  the  fresh  leaves  and  soaking  in  water 
until  the  rotten  pulp  falls  off  the  fiber.  On  one  occasion,  when  the 
writer  was  out  against  the  Apaches  with  a  scouting  party,  twenty  of 
.  whom  were  Papajos,  our  Indian  allies,  when  campiug  during  the  day, 
would  gather  the  dead  plants  after  they  had  bloomed,  beat  out  the 
dry  pulp  from  the  fiber,  and  twist  the  latter  into  picket  ropes :  and,  on 
the  expiration  of  the  scout,  they  had  many  lariats  for  sale  made  of  this 
article. 

Bahamorrhiza  incana  aud  B.  helimthoides. — Both  of  these  species 
have  thick  roots,  which  are  eaten  by  the  Nez  Perces  Indians  without 
previous  cooking. 

Pimple  malfoic,  (CaUirrhoe  pedata.)—The  root  of  this  plant  resembles 
a  parsnip,  and  is  used  as  food  by  the  Indians  of  Nebraska  and  Idaho. 

Wild  sago,  {Calochortus  luteus,  Fig.  5,  Plate  1.)— The  Utahs  call  it 
sago.  The  root  is  the  size  of  a  walnut,  very  palatable  and  nutritious. 
The  Indian  children  of  California,  Utah,  and  Arizona  prize  it  as  the 
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children  of  the  whites  do  confectionery. .  The  Mormons,  during  their 
first  years  in  Utah,  consumed  this  root  extensively. 

JEdosmia  montana. — The  Nez  Perces  Indians  collect  the  tuberous  roots 
of  this  plant  and  boil  them  like  potatoes.  They  are  the  size  of  a  man's 
finger,  of  a  very  agreeable  taste,  with  a  cream-like  flavor. 

Licorice,  (Glycyrrhiza  lepidota.)— This  American  torm  of  licorice  root 
is  eaten  by  the  Indians  of  Alaska  and  the  northwestern  States. 

Wild  artichoke,  (HeHanthus  twbero8U8.)~-Very  common  on  the  river 
banks  of  the  St.  Peter's  and  St.  Croix,  and  is  much  eaten  by  the  Dakota 
Indians. 

JSelosciadium  Califomicum. — The  tubers  of  this  species  form  one  of 
the  dainty  dishes  of  the  Oregon  Indians.  They  are  black,  but  when 
boiled  like  potatoes  they  burst  open  lengthwise,  showing  a  snowy-white 
farinaceous  substance,  which  has  a  sweet,  cream-like  taste,  with  a  slight 
parsley  flavor.  It  is  an  excellent  root,  the  cultivation  of  which  might 
prove  useful  among  the  whites. 

Wild  potato  vine,  (Ipomcea  leptophylla.) — This  showy  plant  of  the'  dry 
deserts  of  the  West  is  commonly  called  man  root,  or  man  of  the  earth, 
befug  similar  in  size  and  shape  to  a  man's  tody.  The  Cbeyennes,  Ara- 
pahoes,  and  Kiowas  roast  it  for  food  when  pressed  by  hunger,  but  it  is 
by  no  means  palatable  or  nutritious.  Its  enormous  size  and  depth  in 
the  ground  make  its  extraction  by  the  ordinary  Indian  implements  a 
work  of  much  difficulty. 

White  Levcima,  (Lewisia  rediviva.)— The  Indians  of  California  call  it 
spatulum.  The  root  is  large  and  fusiform,  the  outer  portion  of  a  dingy 
cfclor,  the  inner  white  and  farinaceous.  It  abounds  in  concentrated 
nutriment,  a  single  ounce  of  the  dried  article  being  sufficient  for  a  meal. 
It  is  worthy  of  cultivation. 

Yellow  pond  Uly,  (Nuphar  advena.) — The  roots  grow  four  or  five  feet 
deep  in  water,  and  Indian  women  dive  for  them,  obtaining  large  quanti- 
ties, one  or  two  feet  long.  They  are  very  porous,  slightly  sweet  and 
glutinous,  generally  boiled  with  wild  fowl,  but  often  roasted.  Muskrats 
store  large  quantities  of  these  roots  in  their  dwellings  for  winter  use,, 
which  the  Indians  contrive  to  steal.  The  plant  is  called  tah-wah-pah 
by  the  Dakota  Indians.  The  seeds  form  an  important  part  of  the  diet 
of  the  Klamath  Indians  of  California,  and  when  pulverized  they  are 
made  into  bread  or  gruel,  but.are  often  parched  and  eaten  as  pop-corn. 

Gm&mg,  (Panax  horridum.)--&ome  of  the  Alaska  Indians  believe  thait 
the  root  of  this  plant,  consumed  by  their  sorcerers,  gives  them  power 
over  others.  It  is  therefore  an  important  ingredient  of  the  medicine- 
man's commodities. 

Kouse  root,  (Peueedantm  ambiguwnij  Figs.  2  and  3,  Plate  1.) — The 
root  of  this  plant  is  dug  in  April  or  May  when  in  bloom.  It  grows  on 
bills  and  mountains  which  are  so  poor  that  grass  will  not  grow  upon 
them.  When  fresh  it  is  like  the  parsnip  in  taste,  arid  as  it  dies  becomes 
brittle  and  very  white,  with  an  agreeable  taste  of  mild  celery.  It  is  easily 
reduced  to  flour.  When  its  brown  epidermis  is  removed,  innumerable 
small  dots  are  revealed.  Both  the  roots  and  the  flour  will  keep  several 
months.  It  is  sometimes  called  bread  or  biscuit  root  by  travelers,  and 
Kouse  root  by  the  Indians  of  Oregon  and  Idaho.  The  Canadians  know 
it  by  the  name  of  Racine  blanc.  After  the  bread  has  been  made  a  short 
time,  its  taste  is  not  unlike  that  of  stale  biscuits.  When  the  roots  have 
been  pounded  fine,  the  flour  is  pressed  into  flat  cakes,  one  foot  wide, 
three  feet  long,  and  from  a  qnarter  to  half  an  inch  thick,  of  an  oblong 
rectangular  form,  with  a  hole  in  the  middle  by  which  they  are  fastened 
on  the  saddles  when  traveling.    The  cakes  have  a  ribbed  appearance, 
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caused  by  being  laid  on  sticks  stretched  over  the  teiit  fires,  for  the  pur- 
pose of  snioke:drying  or  baking  the  bread.  When  broken  up  the  bread 
has  a  coarse  granulated  appearance,  especially  when  not  ground  very 
line,  and  is  very  insipid. 

Prairie  potato  or  bread  root,  (Psoralea  esculenta,  Fig.  4,  Plate  1.) — 
It  is  also  called  Indian  turnip,  pomme  de  prairie  of  the  French,  and 
tip-sin  nah  of  the  Sioux,  who  use  this  root  very  extensively.  It  is  gen- 
erally the  size  of  a  hen's  egg,  of  a  regular  ovoid  shape,  with  a  thick, 
leathery  envelope,  easily  separated  from  its  smooth  internal  parts,  which 
become  friable  when  dry,  and  are  readily  pulverized,  affording  a  light, 
starchy  flour.  It  is  of  a  sweetish  turnip-like  taste,  is  often  cut  in  thin 
slices  and  dried  for  winter  use,  and  is  very  palatable,  however  prepared. 
The  Indians  of  Kansas  and  Nebraska  consider  this  root  an  especial  lux- 
ury. The  Indians  of  the  St.  Croix  Kiver  offer  these  roots  as  a  peace- 
offering  to  the  Great  Spirit. 

Brake  or  bracken  (Pteris  aquilina.) — The  root  of  this  species  of  fern  is 
eaten  by  several  of  the  northern  tribes  of  Indians.  It  is  about  the  size 
of  a  man's  finger,  externally  black,  and  rather  rough,  and  easily  sepa- 
rated from  the  heart,  which  is  white.  After  beiug  roasted  it  resembles, 
both  in  appearance  and  flavor,  the  dough  of  wheat.  It  has  a  pungency 
which  is  disagreeable  to  the  whites,  but  by  the  aborigines  is  much  rel- 
ished, and  it  proves  to  be  nutritious. 

Cattail  flag,  (Scirpus  lacustris.) — The  root  of  this  plant  is  much  eaten 
by  the  Indians  of  the  Upper  Missouri.  In  California  it  is  called  tule 
root,  and  is  a  great  favorite,  whether  raw,  or  pounded  and  made  into 
bread.  The  flour  is  white,  sweet,  and  very  nutritious.  The  roots  are 
sometimes  bruised,  mixed  with  water,  and  boiled,  when  a  good  sirup  is 
produced.  The  Cocopah  Indians,  of  Arizona,  before  starting  on  a 
journey  procure  some  of  these  roots  to  chew  as  a  preventive  of  thirst, 
and  at  the  same  time  to  afford  them  nourishment.  The  roots  resemble 
artichokes,  but  are  much  longer. 

Arrowliead,  (Sagittaria  variabilis.) — Sometimes  called  swan  or  swamp 
potato.  The  Chippewa  name  for  it  is  wab-es-i-pinig.  It  grows  in  muddy 
margins  of  northwestern  lakes  and  rivers,  and  its  tuberous  roots  furnish 
an  important  article  of  food.  Aquatic  birds  are  fond  of  them,  and 
resort  to  favorite  spots  in  spring  to  feast  upon  them,  when  the  In- 
dians slay  the  birds  for  their  own  feasts..  The  tubers  are  generally  as 
large  as  hens'  eggs,  and  are  greatly  relished  when  raw,  but  have  a  bitter 
milky  juice  not  agreeable  to  civilized  man.  This  is  destroyed  in  boil- 
ing, however,  and  the  roots  are  rendered  sweet  and  palatable.  They 
are  considered  excellent  when  cooked  with  meat,  either  salt  or  fresh. 
To  collect  the  roots  the  Indians  wade  into  the  water  and  loosen  them 
with  their  feet,  when  they  float  up  and  are  gathered.  They  are  of  an 
oblong  shape,  in  color  whitish-yellow,  banded  with  four  black  rings. 
The  plant  is  also  common  in  the  Atlantic  States. 

Kamass  root,  or  mid  hyacinth,  (Camassia  esculenta,  Fig.  1,  Plate  1.) — 
This  root  resembles  an  onion  in  shape  and  a  hickory-nut  in  size.  It  bears 
a  pretty  blue  flower,  and  grows  on  rocky  hills.  The  root  is  dug  in  June 
and  July.  When  eaten  raw  the  taste  is  pleasant  and  mucilaginous ; 
when  boiled  it  somewhat  resembles  that  of  the  common  potato.  The 
Indian  mode  of  preparing  it  for  future  use  is  to  dig  a  pit,  line  it  with 
rocks,  upon  which  a  fire  is  made,  and,  when  heated  sufficiently,  the 
heated  stones  are  swept  clean  and  the  roots  are  heaped  upon  them ; 
grass  or  twigs  are  next  laid  over  the  pile,  and,  finally,  a  covering  of 
earth.  After  several  days  the  pit  is  uncovered,  when  the  white  roots  are 
found  to  be  converted  into  a  thoroughly  cooked,  dark-brown,  homoge- 
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neous  mass,  of  about  the  consistency  of  softened  glue,  and  as  sweet  as 
molasses.  Cooked  in  this  manner,  the  roots  are  often  made  into  large 
cakes,  by  mashingacd  pressing  them  together,  and,  when  slightly  dried 
in  the  sun,  they  become  rather  pliable  and  tough,  and  look  like  plugs 
of  black  navy  tobacco.  Its  color  does  not  recommend  it  to  the  taste, 
but  it  is  sweet,  mucilaginous,  and  as  agreeable  as  the  fresh  root,  ex- 
cepting a  slight  smoky  flavor  acquired  in  baking.  In  this  pressed  form  it 
keeps  softer  than  in  the  raw  state  or  when  simply  cooked,  and  may  be  kept 
for  a  year  or  more.  The  roots,  when  boiled  in  water,  yield  a  very  good 
molasses,  which  is  much  prized,  and  is  used  on  important  festival  occa- 
sions by  various  tribes.  The  Indians  of  Cape  Flattery,  the  Nez  Perces 
of  Idaho,  and  those  of  Pitt  River,  California,  are  the  greatest  consumers 
of  this  article  of  diet,  under  the  name  of  kamass  root. 

Scorzonella  ptilophora. — The  root  of  this  plant  is  small,  succulent, 
and  almost  transparent,  full  of  a  bitterish,  milky  juice,  and  is  eaten  raw 
by  the  Nez  Perces  Indians. 

Potato,  (Solatium  Fendleri,  Plate  2). — Supposed  to  be  the  original 
of  the  cultivated  potato.  The  writer  found  this  plant  growing  in  great 
abundance  in  that  portion  of  northern  New  Mexico  lying  between  Fort 
Wingate  and  Fort  Defiance.  The  Navajo  Indians  inhabit  this  section, 
and  thte  native  potato  forms  one  of  their  chief  articles  of  diet  in  win- 
ter. The  women  dig  the  roots  with  whatever  implements  they  can  get, 
often  using  a  strong,  smooth  piece  of  wood  with  a  wedge-shaped  end. 
The  plant  grows  on  low,  rich  spots,  and  by  spring  the  earth  is  torn 
up  in  every  conceivable  direction  in  the  search  for  potatoes.  The 
tubers  are  quite  small,  one  half  to  three-quarters  of  an  inch  in  diameter,  of 
good  taste,  and  somewhat  like  a  boiled  chestnut.  The  Navajo  Indians 
consume  so  large  quantities  at  one  time  as  to  cause  griping  pains,  and 
as  a  remedy  take  at  the  same  meal  a  quantity  of  earthy  matter  contain- 
ing magnesia,  which  relieves  the  stomach. 

In  1809  a  quantity  of  the  bulbs  was  received  by  the  Department  of 
Agriculture,  from  New  Mexico,  and  distributed  to  various  parts  of  the 
continent.  A  few,  planted  in  this  vicinity,  have  largely  increased  in 
size. 

Wild  valerian,  (Valeriana  edulis,)  called  kooyah  or  tobacco-root  by  the 
Indians  of  the  Northwest,  and  raceme  de  tabac  by  the  French  trap- 
pers. The  root  of  this  plant  is  remarkable  for  a  very  unpleasant  taste 
and  odor,  which  resemble  those  of  chewing-tobacco.  "  When  first  taken 
from  the  ground  the  root  is  very  repulsive,  and  it  must  have  been  under 
the  compulsion  of  severe  hunger  that  the  Indians  discovered  its  e'dible 
qualities.  In  its  fresh  state  it  has  poisonous  properties,  which  are  de- 
stroyed by  baking  the  root  in  the  ground  for  two  days,  when  it  is  trans- 
formed into  a  nutritious  and  palatable  article  of  food.  The  stench  of  this 
root  is  much  more  offensive  when  fresh,  especially  if  made  into  bread  or 
cooked  in  soup.    The  Indians  of  the  North  and  Northwest  are  fond  of  it. 

DEIED  FRUITS  AND  NUTS. 

Acorns. — Quercus  agrifolia,  Q.  Emoryi,  Q.  oblongifolia,  Q.  lobata,  and 
Q.  Hindsii,  are  the  principal  large  oaks  which  afford  food  for  Indians, 
who  eat  their  acorns  raw,  or  roasted  like  pop-corn.  When  bread  is  to 
be  made  of  them  the  acorns  are  ground  raw  or  parched  to  suit  the  taste, 
and  the  flour  is  mixed  with  water  and  dried  in  the  sun  or  baked  in  ashes. 
The  bread  tastes  and  looks  like  coarse  black  clay  which  has  been  sun- 
dried.  Some  tribes  gather  great  quantities  of  acorns  for  winter  use, 
especially  the  Diggers,  who  store  them  in  round  wicker  baskets,  holding 
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about  ten  bushels,  which  are  covered  with  grass  and  earth  to  keep  oat 
moisture.  The  Apaches  and  Mexicans  gather  and  consume  the  fruit  of 
the  dwarf  oak,  which  grows  abundantly  in  many  parts  of  New  Mexico 
and  Arizona,  this  fruit  being  smaller  and  not  so  bitter  as  the  former. 
Some  of  the  species  are  quite  sweet,  and  in  seasons  of  plenty  the  Indians 
gather  large  quantities  and  sell  them  to  the  people  along  the  Mexican 
frontier,  and  they  are  often  to  be  found  for  sale  in  the  stores  of  Arizona 
and  New  Mexico  under  the  name  of  bayotis. 

Mesquite,  (Algarabiaglandulosa,  Plate  3.)— Frequency  called  mosquei^ 
The  bean-like  production  of  this  common  tree  of  the  deserts  is  an  im- 
portant article  of  food  with  the  Indians  living  within  its  reach.  The  pods 
are  seven  to  nine  inches  long,  of  a  buff  color,  ripen  in  June  sufficiently 
for  summer  use,  and  travelers,  both  Indians  and  whites,  chew  therj  as 
they  journey  on.  They  are  not  only  nutritious,  but  a  preventive  of  thirsty 
having  an  agreeable  blending  of  acidity  and  sweetness,  somewhat  like 
the  early  harvest  apple.  The  pods,  when  in  their  fresh  ripe  statx*,  are 
put  into  a  wooden  or  stone  mortar  and  bruised,  then  emptied  iato  an 
earthen  dish,  mixed  with  water  and  allowed  to  stand  a  tew  hours,  the 
result  being  a  kiijid  of  cold  porridge  or  mush.  All  present  then  collect 
around  the  newly-prepared  mess,  seating  themselves  on  the  ground  near 
the  dish,  and,  pressing  the'fingers  of  tbcYighthand  tightly  together,  at 
the  same  time  bending  the  hand  so  as  to  form  a  scoop,  dip  in  without 
ceremony,  and  without  distinction  of  rank,  age,  or  sex,  forming  a  gro- 
tesque sight  rarely  to  be  witnessed  outside  of  an  Indian  camp.  The 
nearly  naked  bodies  of  the  Indians  soon  become  smeared  from  head  to 
foot,  and  the  shaggy  appearance  of  their  hair  does  not  .exhibit  a  lively 
sense  of  cleanliness.  Each  face  wears  a  complaisant  look,  while  their 
tumid  abdomens  afford  certain  proof  of  the  quantity  consumed.  As  the 
fruit  or  bean-like  pods  ripen  they  are  gathered  for  winter  use,  being 
thoroughly  dried  and  stored  in  cylindrical-shaped  baskets,  made  of  twigs 
and  covered  with  grass  and  earthto  keep  out  rain,  in  which  shape  they  may 
be  preserved  a  long  time.  *  They  form  a  sweet,  nutritious  food,  and  are 
among  the  great  luxuries  of  the  Apaches,  Pimas,  Maricopas,  Yumas, 
Yavapais,  Mohaves,  Hualipais,  Cocopahs,  and  Moquis  of  Arizona,  besides 
many  tribes  in  New  Mexico,  Utah,  Nevada,  and  the  southern  portion  of 
California.  The  Indian  women  pound  the  dry  pods  until  reduced  to  a  fine 
powder,  which  being  mixed  with  a  little  water,  is  pressed  into  large  thick 
cakes  of  several  pounds'  weight,  and  dried  iu  the  sun,  to  be  used  as  circum- 
stances require.  They  are  often  kept  in  the  pulverized  state  in  bags,  or 
stored  as  pods,  but  if  not  thoroughly  pulverized  so  that  the  seeds  are  as 
fine  as  the  pulp  they  will  soon  become  a  living  mass,  since  from  every  seed 
will  come  forth  an  insect,  a  species  of  Bruchus.  This,  however,  makes 
little  difference  to  the  Indians,  who  do  not  pick  the  insects  out,  but  let 
them  become  an  ingredient  of  the  bread.  If  reduced  to  line  flour  the  larva 
of  the  insect  becomes  a  part,  forming  a  homogeneous  mass  of  animal  and 
vegetable  substance.  The  flour,  being  very  sweet,  when  mixed  with  water 
forms  an  agreeable  drink,  and  when  made  into  gruel  is  very  palatable.  If 
boiled  in  water  and  fermented,  a  pleasant  and  nutritious  drink,  much 
esteemed  by  the  Indians,  is  the  result.  When  the  crop  of  mesquite  beans 
fails  there  is  great  suffering  among  the  tribes.  Excellent  vinegar  can 
be  made  from  the  pods,  and  horses,  and  cattle  soon  grow  fat  by  eating 
them.  The  gum  which  oozes  out'  of  this  tree,  when  perforated  by 
insects,  is  often  eaten.  All  the  Indians  of  Arizona  mix  this  exudation 
with  mud,  which  is  then  daubed  over  the  enl;iro  head,  serving  two  pur- 
poses— killing  all  the  insects,  and  rendering;  the  hair  very  blaGk  and 
glossy.    It  is  in  feet  a  very  good  hair-dye.    The  women  use  the  bark 
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of  this  tree  to  make  skirts,  and  twist  it  into  rope  or  twine,  and  even 
weave  it  into  baskets. 

Western  juniper,  (Juniperus  occidentalis.) — The  fruit  of  this  tree  ifc  a 
large  and  tubercnlated  berry,  sweet  and  nutritious,  especially  when  it 
islirstripe;  nevertheless  it  has  a  resinous  taste  peculiar  to  the  juni- 
per. It  is  largely  consumed  by  all  the  Indians  of  Arizona  and  New 
Mexico,  who  gather  great  quantities  for  winter  store.  When  dried  and 
ground  into  tlour,  mixed  with  water,  kneaded  into  a  hard  mass,  and 
dried  in  the  sun,  it  has  a  chaffy  look  of  a  brownish  yellow  color,  is  very 
light,  easily  digested,  and  not  offensive,  as  its  juniper  taste  is  not  objec- 
tionable to  the  Indians.  The  bread,  having  a  chaffy  or  sawdust  con- 
sistency, would  not  be  palatable  to  the  white  man.  Mexicans  consume 
this  fruit  in  large  quantities,  and  it  constitutes  an  article  of  trade  among 
them.  An  analysis  of  the  bread  shows:  Water,  14.34;  proteine  com- 
pounds, 5.69;  starch,  17.87;  sugar,  10.66;  cellulose,  gum,  oil,  &c.,  (by 
difference,)  47.58;  ash,  3.86=100. 

NUTS. 

Sickory  nuts.  (Carya  alba;)  Pecan  nuts,  (ftarya  oliw&formis ;)  Hazel 
nuts,  (Gorylus  Americana;)  Walnuts,  (Juglans  nigra.) — These  nuts  grow 
abuudantly  in  most  of  the  States  east  of  the  Missouri  River,  in  the 
Indian  Territory,  and  in  Arkansas.  In  former  years  they  furnished  the 
food  for  a  much  larger  number  of  Indians  than  at  present,  the  greater  por- 
tion of  the  tribes  having  been  removed  farther  west.  The  quantity  con- 
sumed at  one  time  seems  incredible,  and  would  certainly  be  unsafe  fot 
more  civilized  stomachs. 

Iron-wood^  (Olneya  tesota.) — This  tree  grows  in  the  most  desolate  and 
rocky  places  of  Arizona  and  Sonora.  The  seeds  are  produced  in  bean- 
like pods  of  a  shiny  mahogany  color,  in  size  and  shape  somewhat  like 
a  pea,  and  are  eaten  raw  and  roasted  by  the  Indians.  When  care  is 
taken  to  parch  them  they  equal  peanuts,  with  no  perceptible  difference 
lift  taste.    The  Mohave  Indians,  of  Arizona,  store  them  for  winter  use. 

Pine  nuts,  (Pinus  Sabvnia/na,  P.  monophylla,  P.  Parryana7  P.  Lambert- 
iama  flexilis,  P.  Coulteri.)-* These  trees  grow  in  the  mountains  of  the 
western  Territories,  and  the  seeds  are  commonly  called  pine  nuts,  and 
are  used  as  an  article  of  food  by  all  the  Indians  inhabiting  the  regions 
in  which  they  grow.  The  seeds  are  oily,  of  a  very  disagreeable  flavor, 
but  highly  nutritious.  The  woodpeckers  collect  them  for  winter  use, 
and  the  Digger  Indians  hunt  for  the  hidden  stores  and  pilfer  them  with 
much  delight.  The  Indians  of  California,  Nevada,  and  Utah  consider 
these  nuts  one  of  their  main  articles  of  subsistence. 

Edible  pine,  {Pinus  edulis.) — This  small  scrubby  pine  grows  on  the 
dry  rocky  mountains  of  New  Mexico,  and  is  called  by  the  Mexicans 
piilon.  The  seed  is  about  the  size  of  a  kidney  bean,  with  a  rich  oily 
kernel  in  a  thin  shell,  It  has  a  pleasant  flavor,  and  sometimes  oil  is 
expressed  from  it.  In  favorable  seasons  the  seeds  are  gathered  in  quan- 
tities and  sold  by  the  Indians  to  the  people  of  New  Mexico,  Arizona, 
and  the  border  settlements  of  Mexico.  The  price  is  50  cents  to  $1  per 
pound.  They  should  be  roasted  before  eaten,  though  sometimes  they 
are  consumed  raw. 

The  Indians  of  Alaska  in  the  spring  are  in  the  habit  of  stripping  off 
the  outer  bark  of  Pinus  eontorta  and  scraping  the  newly  formed  cam- 
bium from  the  trunk.  This  is  eaten  fresh  or  dried,  pressed  into  com- 
pact cakes  of  a  dark  claret  brown.  It  has  a  coarse  look,  as  if  made  of 
tanner's  bark,  and  if  broken  up  it  presents  a  checkered  appearance. 
When  fresh  it  is  not  unpleasant,  and  the  effect  is  that  of  a  gentle  lax- 
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ative,  but  as  the  season  advances  it  becomes  strong  in  turpentine. 
When  the  cakes  are  old  they  have  a  bitter  taste  not  unlike  that  of  pine 
chips. 

Sugar  maple,  (Acer  saccMrinum.) — In  the  spring  the  Indian  families 
throughout  the  Northern  States  repair  to  their  respective  sugar  camps. 
The  sap  collected  from  the  trees  is  carried  in  bark  buckets  and  boiled 
down  in  the  usual  way.  Sugar-making  forms  a  sort  of  Indian  carnival, 
and  boiling  candy  and  pouring  it  out  on  the  snow  to  cool  is  the  pastime 
of  the  children.  The  women  make  the  sugar,  which  is  put  up  forsale 
in  boxes  made  of  white  birch  bark  and  called  mococks.  The  boxes 
designed  for  sale  are  of  all  sizes,  weighing  from  twenty  pounds  to 
seventy,  and  are  generally  exchanged  for  merchandise.  Winuebagoes 
and  Chippewas  are  the  largest  manufacturers,  the  former  often  selling 
to  the  Northwest  Fur  Company  fifteen  thousand  pounds  a  year. 

Soap  berry,  (Sapindus  marginatum.)  So  called  from  yielding  a  soapy 
substance  when  soaked  in  water.  It  produces  its  berries  in  large  clus- 
ters the  size  of  cherries,  containing  a  clear,  creamy,  yellow,  glue-like 
substance  surrounding  large,  hard,  black  seeds.  The  Alaska  Indians 
pound  these  berries  and  press  the  pulpy  mass  into  round  cakes  weighing 
two  or  three  pounds.  These  look  like  anything  but  bread,  being  a  black, 
forbidding  mass,  with  the  shining  black  seeds,  but  partially  broken, 
studding  the  outside.  The  taste  of  this  is  much  worse  than  that  of  the 
meanest  tobacco,  having  a  smoky  flavor  addecl.  The  latter  is  acquired 
by  the  suspension  of-the  cake  over  the  fires  in  the  tents  to  dry,  which  also 
gives  it  a  black  color.  It  is  the  most  repulsi  ve  of  all  Indian  articles  of  food. 
The  white  albumen  in  the  interior  of  the  seeds  contains  the  nutritive 
substance.  An  analysis  of  the  soap-berry  bread  gives  the  following 
result:  Water,  18.16;  proteine  comi>ound,  14.44;  starch,  12.10;  sugar, 
14.71;  cellulose,  gum,  oil,  &c,  (by  difference,)  36.98;  ash,  3.61  =100. 

Screw  bean,  (tstrombocarpus  pubescew,  Plate  4.) — A  translation  of 
the  Spanish  word  tornillo,  being  twisted  like  a  screw.  It  does  not  ripen 
until  late  in  the  fall,  nor  is  it  fit  to  use  until  ripe  and  quite  dry,  being 
insipid;  but  no  sooner  is  it  ripe  and  divested  of  moisture  than  it 
becomes  excessively  sweet  and  very  palatable,  and  is  considered  a  superb 
article  of  diet  by  the  Indians  along  the  Colorado  River  of  Arizona,  and 
by.theUtahs,  who  collect  with  assiduity  all  they  can  and  store  for 
winter  use.  It  will  keep  a  long  time,  but  is  subject  to  the  attacks  of  a 
species  of  Bruchus,  a  small  insect  which  is  buried  in  the  fruit,  and  con- 
sequently, when  pulverized  and  made  into  bread,  is  eaten  with  the  rest 
If  the  beans  are  left  in  the  storehouse  impounded,  the  insects  will 
escape,  but,  as  sometimes  happens,  when  it  is  wished  to  reduce  the  sup- 
ply of  beans  to  a  smaller  compass,  they  are  somewhat  coarsely  pounded 
up.  The  seeds,  however,  being  hard,  are  generally  kept  whole-  This 
coarse  meal  undergoes  a  peculiar  change,  like  fermentation,  and  after 
being  put  under  pressure  for  a  short  time  acquires  the  taste  desired  by 
the  Indians.  When  bread  is  to  be  made  from  the  beans  or  the  pulver- 
ized meal,  the  whole  mass,  as  in  the  case  of  mesquite,  is  finely  ground 
in  a  mortar,  mixed  with  water,  kneaded  hard,  and  baked  in  the  sun.  It 
is  then  fit  to  use  and  will  keep  some  time ;  is  sweet  and  more  nutritious 
than  the  mesquite  bread.  The  flour  makes  an  excellent  gruel,  or  if 
mixed  with  water  is  not  to  be  refused  as  a  beverage  by  either  red  or 
white  man.  By  boiling  the  coarse  meal  in  water  a  good  molasses  is 
obtained,  and  a  pleasant  and  stimulating  wine  may  be  made  from  this 
fruit.  All  kinds  of  animals  are  fond  of  it  and  fatten  upon  it.  It  might 
form  an  excellent  hedge  plant  for  many  parts  of  the  United  States. 

Giant  arbor  vitm,  (Thuja  gigantea.)— The  Indians  scattered  along  the 
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Columbia  Kiver,  iu  Oregon,  collect  the  cambium  from  this  species  ot 
cypress  in  the  same  manner  as  the  Alaska  Indians  do  that  from  Pinus 
contorta,  and  preserve  and  use  it  in  the  same  manner. 

BERRIES. 

Manzanita,  (Arctostapliylos  tomentosa.) — The  manzaiiita  of  the  Span- 
iards. It  is  a  dwarf  evergreen,  producing  a  small  fruit  similar  to  the 
well-known  bearberry,  of  an  astringent  taste.  It  also  possesses  acid 
properties,  and  by  the  early  Spanish  settlers  of  California,  Arizona,  and 
Sew  Mexico. was  called  manzaiiita,  or  little  apple,  as,  wheu  not  fully 
ripe,  it  tastes  like  an  agreeably  tart  apple.  When  bruised  and  mixed 
with  water  it  forms  a  cooling  drink  for  summer.  The  fruit  is  exten- 
sively eaten  in  a  fresh  or  dried  state  by  both  Indians  aud  wild  beasts. 
When  dry  it  is  husky,  though  sweet  to  the  taste,  and  is  often  ground, 
made  into  bread  and  baked  in  the  sun.  The  meal  from  these  berries  is 
often  mixed  with  other  substances,  as  corn  meal,  pounded  berries,  sirup 
of  Cereus  giganteus,  &c,  to  cause  fermentation,  forming  various  drinks 
used  by  the  Indians. 

Menzics's  arbutus,  (Arbutus  Menziesii.) — A  fine,  showy  evergreen  shrub, 
with  red  berries,  in  clusters,  eaten  by  birds  and  Indians  of  California. 

Bearberry,  (Arctostaphytos  uvorursi.) — This  plant  is  the  killikinick  of 
the  Indians  and  larb  of  hunters.  It  is  a  small  plant  growing  among 
rocks  in  the  western  mountains ;  has  a  deep  red  berry  somewhat  larger 
than  the  common  currant ;  has  a  sweet  spicy  taste,  and  is  very  pleas- 
ant food. 

Shadberry,  (Amelanchier  Canadensis.) — This  shrub  grows  in  the  mount- 
ains of  California,  Oregon,  Utah,  and  Alaska;  and  the  berries  are 
eaten,  both  fresh  and  dried  for  winter  use,  by  all  the  Indians.  They  are 
used  by  white  settlers  also,  who  call  them  shadberries.  They  are  good 
when  fresh,  and  when  dry  have  an  agreeable  taste,  are  excellent  for 
mixing  with  pemican,  (preserved  meat,)  and  when  boiled  in  broth  of  fat 
meat  are  a  dainty  dish  and  used  in  all  the  Indian  feasts.  In  preparing 
the  fruit  for  future  use  a  favorite  plan  is  to  take  a  tub  holding  tweuty 
or  thirty  gallons,  on  the  bottom  of  which  bark  of  the  spruce  tree  is  placed  5 
upon  this  bark  a  quantity  of  berries  is  laid ;  stones  nearly  red  hot  are  next 
laid  on;  then  another  layer  of  berries,  then  hot  stones,  and  so  on  until 
the  tub  is  tilled.  The  whole  is  then  allowed  to  remain  untouched  for 
six  hours,  when  the  fruit  will  be  thoroughly  cooked.  It  is  then  taken 
out,  crushed  between  the  hands,  and  spread  on  splinters  of  wood,  tied 
together  tor  that  purpose,  over  a  slow  fire,  and  while  it  is  drying  the 
juice  which  was  pressed  out  in  cooking  in  the  tub  is  rubbed  over  the 
berries.  After  two  or  three  days'  drying  they  will  keep  a  long  time, 
and  are  very  palatable,  more  so  when  a  few  huckleberries  are  mixed 
with  them. 

Barberry,  (Berberis  aquifolium,)  sometimes  called  false  Oregon  grape. 
It  has  deep  blue  berries  in  clusters  somewhat  resembling  the  frost  grape, 
and  the  flavor  is  strongly  acid.  It  grows  in  the  mountains  of  the  North- 
west. It  is  used  as  food,  and  when  bruised  and  mixed  with  sugar  and 
water  forms  a  pleasant  drink. 

Hawtlwrn,  (Crataegus  coccinea.) — The  fruit  of  this  plant  is  eaten  fresh 
and  mixed  with  choke  cherries  and  service  berries,  which  are  bruised, 
then  pressed  into  cakes,  and  dried  for  winter  use. 

Croicberry,  (Empetrum  nigrum.) — This  interesting  species  of  heath-like 
plant  produces  a  black  berry  which  is  consumed  in  its  ripe  state,  also 
dried  for  winter.    It  grows  on  the  alpine  summits  of  the  Northwest. 

Wild  strawberry,  (Fragaria  Virginiana.) — This  fruit  grows  abundantly 
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in  Kansas,  Rocky  Mountains,  California,  and  Minnesota,  and  the  Indians 
hold  the  frnit  in  as  high  estimation  as  more  civilized  persons. 

Wintergreen,  (Gaultheria  procumbens.) — The  spicy  berries  of  this  plant 
are  eaten  by  the  Indians  of  Michigan  and  Wisconsin. 

Honeysuckle,  (Lonicera  involucrata.) — This  plant  grows  in  damp  places 
in  the  Cascade  Mountains.  The  Indians  residing  there  eat  the  fruit, 
which  is  sometimes  called  bearberry.  It  is  also  eaten  by  the  Indians 
of  Alaska. 

Honeysuckle,  or  Twinberry,  (Lonicera  ciliata,)  grows  abundantly  in 
the  mountains  of  Oregon  and  Alaska,  is  considered  good  to  eat  by  the 
hjinter,  and  is  much  used  by  the  aborigines. 

(He-flowered  pipsissewa,  (Moneses  uniflora,)  grows  in  Alaska.  The 
fruit,  often  called  moss  berries,  is  used  as  food.  The  yield  of  the  berries 
is  scant,  however. 

Crab  apple  (Pyrus  coronaria,  Fig.  1,  plate  5)  grows  in  the  Cascade 
Mountains  and  in  Alaska.  Specimens  are  in  the  Department  of  Agri 
culture,  collected  in  latitude  54°  45'  north,  longitude  130°  41'  west, 
presented  by  T.  A.  Henriques,  pf  the  United  States  revenue  steamer 
Lincoln* 

Wild  cJierry,  (Cerasus  Virginiana.) — Commonly  called  choke-cherries. 
This  fruit  is  used  both  fresh  and  dry,  and  in  the  latter  condition  is  often 
mixed  with  meat,  pounded  together,  and  dried  for  winter.  Th«  bark  is 
made  into  tea,  and  drank  by  some  of  the  Indians.  It  grows  in  Utah, 
Oregon,  Arizona,  and  in  the  Rocky  Mountains,  and  is  much  relished  by 
all  the  aborigines.  The  fruit  is  sometimes  pounded  tine  and  dried  in 
the  sun,  and  in  this  condition  is  boiled  in  broth  or  with  meal  made  from 
various  roots  or  seeds. 

Wild  currant,  (Ribes.) — Iu  New  Mexico  it  is  called  samita.  The  fruit 
is  not  very  palatable,  being  offensive  to  some,  bat  the  Indians  eat  it 
The  berries  are  a  bright  amber  color,  and  very  tempting  to  the  sight, 
somewhat  resembling  the  gooseberry.  In  Colorado  several  settlers 
came  near  losing  their  lives  by  eating  this  berry. 

Buckthorn,  (Rhamnus  crooeus.) — This  is  a  fine  evergreen,  producing 
numerous  red  berries  whioh  render  it  very  showy.  The  Apaches  collect 
and  pound  them  up  with  whatever  animal  substances  may  be  on  band. 
the  berries  imparting  to  the  mixture  a  bright  red  color,  which  is  ah 
sorbed  into  the  circulation  and  tinges  the  skin.  On  one  occasion  a 
detachment  of  the  First  Arizona  Infantry  attacked  a  camp  of  Apaches 
in  the  Mogollon  Mountains,  Northern  Arizona,  killed  twenty-two  and 
captured  two  children.  The  writer,  being  with  the  party  as  surgeon, 
examined  the  dead.  Their  abdomens  were  much  distended  from  eatiug 
greedily  of  these  berries  and  other  coarse  substances.  Their  bote 
exhibited  a  beautiful  red  net-work,  the  coloring  matter  having  been 
taken  up  by  the  blood  and  diffused  through  the  smallest  veins. 

Raspberry,  (Rubus  strigosus.) — This  fruit,  known  to  whites  and  Indians, 
grows  in  Texas,  Arizona,  Colorado,  Oregon,  Alaska,  and  other  sections, 
and  is  a  universal  favorite. 

Missouri  currant,  (Ribes  aureum.) — Black  and  yellow  varieties  of  the 
wild  currant  are  much  used  by  the  Indians  of  Colorado,  Utah,  Arizona, 
Texas,  Oregon,  California,  and  Alaska. 

Gooseberry,  (Ribes  hirtellurn,  Fig.  2,  Plate  5.) — It  is  abundant,  and 
used  by  the  Indians  of  Colorado,  Oregon,  Alaska,  Arizona,  and  Utah. 

Wild  rose,  (Rosa  cinnamomea.) — The  berries  or  seed  capsules  of  this 
plant,  when  turned  by  frost,  are  very  pleasant  to  eat,  not  being  woolly, 
as  the  rose  berries  of  the  States,  but  sweet  and  juicy,  and  serve  as  an 
excellent  antiscorbutic  for  the  Indians  of  Alaska. 
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Ashleafed  rose,  (Rosa  fraxinifolia.) — This  plant  grows  in  the  Cascade 
Mountains,  where  the  Indians  eat  its  fruit. 

Salmon  berry,  (Rubus  spectabills.) — This  is  used  largely  by  the  Indians 
along  the  northwest  coast.  In  the  spring  the  young  sprouts  oC  the 
salmon  berry  and  thimble  berry.  (Rubus  Nutkanus,)  are  consumed  in  great 
quantities.  They  are  very  tender,  have  a  slightly  acid  and  astringent 
taste,  and  appear  to  serve  as  an  alterative  to  the  system,  which  has  be- 
come loaded  with  humors  from  the  winter's  diet  of  dried  lish  and  oil. 
The  sprouts  are  sometimes  cooked  by  being  tied  in  bundles  and  steamed 
over  hot  stones,  and  are  highly  relished.  The  fruit  is  an  excellent 
antiscorbutic. 

Common  blackberry,  (Rubus  villosus.) — Found  in  Northern  Missouri, 
Texas,  California,  aud  Minnesota.  The  Indians  keep  in  remembrance 
the  localities  where  this  plant  grows,  and  are  as  fond  of  its  fruit  as  are 
the  whites. 

Thimble  berry,  (Rvbus  Nutkanus.) — Grows  throughout  the  Northwest, 
and  is  a  great  favorite  with  the  Indians.  It  acts  as  a  hue  antiscor- 
butic. 

Dewberry,  (Rubus  Canadensis.) — Grows  abundantly  in  Southern  Kan- 
sas, having  a  fine  rich  flavor,  and  is  held  as  a  great  delicacy  by  Indians 
and  whites. 

Buffalo  berry,  (Shepherdia  argentea.) — This  is  a  shrub  fifteen  feet  higlu 
The  berries  are  about  the  size  of  peas,  of  a  bright  scarlet  color,  contain- 
ing but  one  seed.  They  are  pleasantly  acid,  and  the  Indians  are  ex- 
travagantly fond  of  them.  Utah,  Nebraska,  and  Oregon  produce  the 
plant  in  abundance. 

Snowberry,  (Symphoricarpus  racemosusj-^jTovrs  in  the  mountains  of 
Oregon  and  Washington  Territory,  and  is  eaten  by  the  Indians. 

Crcmberry,  ( Vaccinium  macrocarpon.) — Grows  in  lakes  a&d  swamps, 
sometimes  under  water.  The  Indians  gather  the  fruit  from  September 
to  the  time  of  snow-fall.  To  them  it  is  an  important  fruit  aa  food,  and 
as  an  article  of  commerce  with  the  tribes  of  the  Northwest. 

Blueberry  ( Vaccinium  Pennsylvanicum.) — Grows  abundantly  along  the 
northwest  ooast.  The  Indians  are  very  fond  of  this*,  to  them,  very  de- 
sirable fruit.  They  collect  large  quantities,  and  oinoke-dry  them  for 
winter  use. 

Huckleberry,  (Vaccinium  myrtillus.) — This  favorite  fruit  of  the  Indians 
grows  in  the  Rocky  Mountains. 

Squatc  huckleberry,  ( Vaccinium  stamineum.)-JFihis  is  an  agreeable  fruit, 
growing  in  Wisconsin  and  Michigan,  of  whi<>h  the  Indians  make  exten- 
sive use. 

Wild  grape,  ( Vitis  Califomica.) — It  grows  in  Texas,  the  Indian  Terri- 
tory, Arkansas,  Kansas,  Nebraska,  Colorado,  and  Arizona.  The  quan- 
tity of  this  fruit  that  an  Indian  will  consume  at  one  time  is  scarcely 
credible.  The  ancient  Pueblo  Indians  were  in  the  habit  of  cultivating 
it,  as  is  evident  from  the  peculiar  distribution  of  the  plants  near  ruined 
settlements.  In  Arizona,  near  Fort  Whipple,  they  are  arranged  in  rows 
and  are  very  old.  At  Camp  Lincoln,  on  the  Verde  River,  near  which 
were  a  number  of  ancient  Indian  ruins,  a  small  stream  called  Clear 
Creek  passed  close  by,  on  each  side  of  which  was  a  narrow  strip  of  rich 
laud,  covered  with  under-brush,  among  which  were  fouud  several  grape 
vines,  planted  at  short  intervals,  that  differed  in  many  particulars  from 
those  native  to  the  locality.  'The  small  kinds,  found  so  universally  in 
the  woods,  were  growing  abundantly  all  around,  but  on  no  other  spot 
could  the  cultivated  kinda' found  on  Clear  Creek  be  discovered.  The 
latter  were  near  dilapidated  habitations,  the  owners  of  which  were  evi- 
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dently  domestic  in  their  habits.  The  vines  were  quite  old,  and  had 
been  repeatedly  burnt  off,  as  the  stumps  testified.  The  fruit  was  supe- 
rior in  flavor  to  the  common  wild  grapes,  being  sweet  and  slightly  acid. 
Some  were  foxy  in  t]ieir  nature,  while  others  resembled  the  Isabella ; 
and  one  was  much  like  the  shriveled  Frontignac  in  taste,  size,  and  habit 
of  plant.  Some  were  short  growers,  while  others  ran,  like  the  frost- 
grape.  Specimens  of  each  were  dried  and  sent  to  Dr.  George  Engle- 
mann,  of  St.  Louis,  who  had  the  seeds  planted.  There  seemed  to  be 
five  or  six  varieties.  Dr.  Englemann  is  of  opinion  that  they  are  one 
species  distinct  from  the  eastern  plant,  closely  allied  to  ViUs  Califomicoy 
if  not  a  mere  variety  of  it.  He  has  provisionally  named  it  Vitts  Ariso- 
nensis. 

FLESHY  FRUITS. 

Giant  cactus,  (Cereus  giganteus.) — This  noted  plant  of  the  barren  hills 
of  Arizona  is  commonly  called  monumental  or  giant  cactus.    It  grows 
twenty -five  to  fifty  feet  high,  and  four   and  a  half  in  diameter,  is 
deeply  ribbed,  and  covered  with  long  black  spines.    Its  fruit  (Fig.  1, 
Plate  6,)  is  pear-shaped,  of  a  greenish-yellow  color,  with  a  few  small 
spines  scattered  over  the  surface,  which  fall  off  as  the  fruit  becomes 
thoroughly  ripe.    The  fruit  is  borne  upon  the  highest  part  of  the  plant, 
;\nd  is  usually  gathered  by  means  of  long,  hooked  sticks.    The  iuterior 
of  the  fruit  is  of  a  beautiful  red  color,  and  looks  tempting;  the  rind  is 
pulpy,  fibrous,  juicy,  and  sweet;  the  pulp  is  very  palatable,  and  is 
full   of  small  black  seeds,  which  are  also  eaten,  reminding  one  of 
figs,  the  only  difference  being  that  it  has  more  moisture.   The  seeds  are 
indigestible,  unless  well  chewed.    The  Indians  of  Arizona,  Sonora,and 
the  southern  portion  of  California  consider  this  one  of  their  greatest 
luxuries,  and  as  long  as  the  fruit  is  obtainable  care  for  nothing  else.    To 
dry  this  fruit  as  a  preserve,  the  seedy  pulp  is  placed  between  soft  inner 
corn-husks,  tha  ends  of  which  are  tied,  and  it  is  then  dried  in  the  sun. 
for  winter  use  or  trade.    It  is  also  put  into  earthen  pots  when  fresh, 
secured  from  the  air,  and  sold  in  the  settlements.    It  retains  its  sweet- 
ness for  a  long  time,  as  is  shown  by  a  sample  in  the  museum  of  this 
Department,  deposited  three  years  since.    In  one  instance  it  has  under- 
gone a  slight  fermentation,  and  its  color  has  changed  to  a  Vandyke  red. 
A  clear,  light-brown  sijrup  is  expressed  from  the  pulp,  and  sold  iu  one- 
gallon  jugs,  (also  made  by  the  Indians,)  for  $2  to  £5.    The  Papajo  In 
dians  are  the  largest  producers  of  this  sirup.    The  Pimo  Indians,  of 
the  Gila  River,  annually  prepare  a  wine  from  this  fruit,  called  by  the 
Mexicans  tiswein,  by  taking  the  fresh  pulp  or  the  sirup  and  mixing 
with  it  a  certain  quantity  of  water  in  earthen  vessels,  and  exposing  it  to 
the  sun  for  some  time  to  fennent,  after  which  it  is  tit  for  driukiug.    It 
is  highly  intoxicating,  with  the  taste  and  smell  of  sour  beer;  but  some 
time  elapses  after  drinking  before  its  stimulating  effects  are  felt.    When 
the  wine  is  ready  for  use,  the  Indians  celebrate  an  annual  drinking 
festival.    These  gatherings  are  anxiously  anticipated  for  months,  and 
expeditions  which  have  been  plauned  against  the  Apaches,  while  under 
the  influence  of  drink,  are  then  carried  into  execution.    A  sample, 
three  years  old,  in  the  Smithsonian  Institution,  has  improved  by  age, 
having  acquired  a  slight  sour  muscat  taste,  but  is  still  very  disagreeable. 
It  is  of  a  clear,  amber  color,  and  in  every  respect  superior  to  much  of 
the  wine  on  sale. 

ThurberJs  cacttis,  (Cereus  Thurberi.) — This  is  commonly  called  pitahaya 
by  the  Mexicans.  It  grows  in  the  Papgyo  Indian  country,  on  the  bor- 
ders of  Arizona  and  Sonora,  eighteen  to  twenty  feet  high,  and  four  to 
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Fig.  1.  Utenl  cactus  ( Oercui  giganleui). 
Fig.  £  EeMnocactvi  WUttxeni. 
Fig.  3.  Prickly  pear. 
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six  inches  iu  diameter,  and  bears  two  crops  of  fruit  per  year.  The  fruit 
ie  the  size  and  shape  of  an  egg,  and  is  thickly  covered  with  long, 
black  spines.  As  it  ripens  it  becomes  tinged  with  red,  the  spines  fail 
off,  the  fruit  splits  opeh,  and  exposes  a  rich  red,  juicy  pulp,  with  small 
black  seeds.  This  is  a  decidedly  better  fruit  than  that  of  the  Cereus  gi- 
ganteus,  but  it  is  used  in  every  respect  for  the  same  domestic  purposes. 
The  Papajo  Indians,  in  transporting  earthen  vessels  tilled  with  sirup 
or  preserves  made  of  this  fruit  to  market,  cover  their  jars  with  a  thick 
coating  of  mud,  which  renders  them  less  liable  to  break  in  handling, 
and  at  the  same  time  keeps  the  contents  cool,  and  prevents  evaporation, 
the  crockery  used  being  very  porous.  The  fruit  is  eaten  in  enormous 
quantities,  and,  being  very  nutritious,  the  consumers  quickly  acquire  an 
extraordinary  increase  of  bulk.  In  making  wine  or  sirup  the  seeds  are 
easily  separated  from  the  pulp  by  the  use  of  water.  They  are  carefully 
collected,  dried,  parched,  and  pulverized,  after  which  process  they  are 
digestible  and  nutritious. 

TIic  persimmon,  (Diospyros  Virginiana.) — This  fruit  grows  abundantly 
in  the  Indian  Territory  and  in  Arkansas.  The  Indians  consume  large 
quantities  of  it  when  ripe.  It  is  prepared  for  future  use  after  the  man- 
ner of  making  apple-butter. 

Uchinocactus  Wislizeni,  (Fig.  2,  Plate  (i.) — This  siugular  species  of  cac- 
tus fs  commonly  called  by  the  Spaniards  biznacha,  and  being  twenty 
inches  or  more  in  diameter,  a  section  of  the  stem  is  often  employed  as  a 
cooking  vessel.  The  seeds  are  small  and  black,  but  when  parched  and 
pulverized,  make  good  gruel  and  even  bread.  The  pulp  of  the  fruit  is 
rather  sour,  and  not  much  eaten.  Travelers  in  passing  through  the 
cactus  wastes  often  resort  to  this  plant  to  quench  their  thirst,  its  inte- 
rior containing  a  soft  white  watery  substance,  of  slightly  acid  taste, 
which  is  rather  pleasant  when  chewed.  It  is  a  common  sight  to  see  on 
each  side  of  the  road  these  plants  with  a  large  perforation  made  by  the 
thirsty  traveler.  An  Indian,  when  traveling  and  wishing  to  make  a 
meal,  selects  a  large  plant,  three  feet  or  more  long  and  two  in  diameter, 
cuts  it  down  and  hollows  it  out  so  as  to  form  a  trough ;  into  this  he 
throws  the  soft  portions  of  the  pulpy  substance  which  surrounds  the 
central  woody  axis,  and  adds  meat,  roots,  seeds,  meal,  fruits,  or 
any  edible  thing  on  hand;  water  is  added,  and  the  whole  mixed 
together ;  stones  are  then  highly  heated  and  dropped  into  the  mixture, 
and,  as  they  cool,  are  taken  out,  licked  clean,  reheated,  and  returned  to 
the  cooking  vessel,  until  the  mixture  is  thoroughly  boiled.  This  is  a 
favorite  dish  with  the  Yabapais  and  Apaches  of  Arizona.  The  Papajo 
Indians  pare  off  the  rind  and  thorns  of  large  plants  of  this  species  of 
cactus,  letting  it  remain  several  days  to  bleed,  when  the  pulp  is  pared 
down  to  the  woody  axis,  cut  up  into  suitable  pieces,  and  boiled  in 
sirup  of  the  Cereus  giganteus  or  Gereus  Thurberi.  If  a  kind  of  sugar 
which  is  made  by  the  Mexicans  is  attainable,  it  is  employed  instead  of 
the  sirup,  thus  forming  a  good  preserve.  These  pieces,  when  taken 
out  of  the  liquid  and  dried,  are  as  good  as  candied  citron,  which  they 
much  resemble  in  taste  and  substance. 

Mulberry,  (Morus  rubra.) — This  tree  grows  abundantly  iu  Northern 
Missouri  and!  along  the  rivers  of  Kansas,  the  fruit  being  large,  sweet, 
and  of  a  black  color.  The  Indians  will  travel  many  miles  in  search  of 
it.    It  is  found  also  in  the  Indian  Territory. 

Prickly    pear,    (Opuntia  JEngelmanni,  0.    vulgaris,    0.    Ctomanchica, 

0.  Rafinesquii,  0.  occidentalis,  Fig.    3,  Plate  C.) — The  fruit  of   these 

species  of  cactus  is  much  eaten  by  all  the  Indians  of  New  Mexico, 

Arizona,  California,  and  Utah,  under  the  common  Spanish  uame  of  tunas, 

27  A 
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great  quantities  being  dried  for  use  in  tlie  win  ten  These  plants  grow  in 
arid  desert  localitievS  which  produce  nothing  better;  they  are  large  and 
of  a  bright  red  to  purple  color;  of  a  rather  pleasant,  sweet,  somewhat 
acid  taste,  and  have  thin  skins  and  rather  large  seeds,  which  are  dis- 
carded. The  skin  is  studded  with  bunches  of  very  flue  downy  spines, 
which  the  Indians  brush  off  with  a  bunch  of  grass.  The  Apaches  use 
wooden  tongs  to  gather  the  fruit,  to  prevent  being  scratched  by  these 
spines  or  the  thorns  of  the  plant.  The  Pawnees  and  Pap^joes  dry  the 
unripe  fruit  of  the  Opuntia  for  future  use,  to  be  cooked  with  meat  and 
other  substances.  The  fresh  unripe  fruit  is  often  boiled  in  water  from 
ten  to  twelve  hours,  until  soft,  when  it  becomes  like  apple-sauce;  then, 
being  allowed  to  terment  a  little,  it  becomes  stimulating  and  nutritious. 
Borne  Indians  roast  the  leaves  of  the  Opuntia  in  hot  ashes,  and,  when 
cooked,  the  outer  skin,  with  the  thorns,  is  easily  removed,  leaving  a  slimy, 
sweet,  succulent  substance,  which  is  eaten.  Hunger  and  destitution 
frequently  compel  Indians  and  white  men  to  live  for  many  days  on  this 
food.  A  yellowish  white  gum  often  oozes  out  of  the  leaves  of  the 
Opuntia,  which  is  also  eaten. 

Indian  pear,  (Pyrus  rivularis. )— The  fruit  of  this  tree  has  a  very  pleas- 
ant flavor,  and  is  largely  consumed  by  the  Indians  of  Alaska. 

Prunu8  Americana  is  found  in  Colorado,  Kansas,  Utah,  Oregon,  and 
Texas.  During  the  ripening  of  the  fruit  tho  Indians  live  sumptuously, 
and  collect  quantities  for  drying. 

Dwarf  cherry,  (Prunus  pumila,  Figs.  3,  4,5,6,  Plate  7.) — This  inter- 
esting species  of  the  plum  is  but  asmall  bush  two  to  six  feet  high.  The 
fruit  is  larger  than  a  damson,  sweet,  and  in  color  varies  from  a  light 
pink  to  a  deep  crimson,  and  from  a  light  to  deep  yellow,  and  grows 
abundantly  in  the  Indian  Territory.  Every  Indian,  young  and  old,  capa- 
ble of  traveling,  goes  to  the  plum  ground  in  the  proper  season,  as  it  is 
their  great  harvest.  The  fruit  is  dried,  and  also  made  into  preserve* 
The  plant  thrives  in  sandy  wastes,  and  is  sometimes  called  sand-hill 
plum. 

Spanish  bayonet,  ( Yucca  baccata,  Figs.  1  find  2,  Plate  7.)— The  fruit 
of  this  spiuous-leafed  plant  is  commonly  called  banana.  It  is  produced 
upon  a  stem  a  little  longer  than  the  leaves,  with  several  laterals.  The 
number  of  the  fruit  that  matures  on  a  plant  varies  from  one  to  six. 
When  ripe  they  are  the  size  and  somewhat  the  shape  of  the  West  In- 
dian banana,  from  their  resemblance  to  which  the  common  name  of  the 
plant  is  derived.  The  fruit  is  of  a  greenish  yellow  color,  of  a  soft, 
pulpy  nature,  very  sweet  and  palatable,  with  large  black  seeds.  It  is 
produced  every  other  year.  The  Indians  of  Arizona,  New  Mexico,  and 
Utah  are  very  fond  of  it,  and  they  dry  great  quantities  for  winter  use. 
On  one  occasion  the  troops  in  Northern  Arizona  captured  a  quantity  of 
the  dried  fruit  from  the  Apaches,  and,  being  sweet,  it  was  generally 
eaten;  and  for  some  time  neither  salts  nor  castor-oil  were  needed  from 
the  medicine-chest,  as  this  fruit  proved  to  be  a  vigorous  cathartic  when 
dry.  The  unripe  fruit  is  roasted  in  hot  ashes  and  then  eaten.  The 
young  flower-buds  when  about  to  expand  are  also  roasted,  being  a 
highly-prized  article  of  diet.  To  a  white  man  it  is  an  insipid  substance- 
The  leaves  of  this  species  of  Yucca  produce  a  long  and 'strong  fiber, 
somewhat  coarse,  bat  very  durable.  The  Indians  of  New  Mexico  and 
Arizona  prepare  the  fiber  either  by  first  drying  the  leaves,  and  then 
beating  off  the  dry  pulp,  or  by  macerating  them  in  water,  which  rots  off 
Hie  pulpy  matter.  The  plant  will  grow  on  the  poorest  kind  of  dry 
soU,  aud  its  introduction  into  such  portions  of  the  Southern  States  as 
are  suited  to  its  growth  would  seem  to  be  desirable. 
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SEEDS. 

MiXk  vetch,  (Astragalus.) — A  genus  of  leguminous  plants,  several  species 
)f  which  are  used  as  food  by  the  Indians  of  the  Western  Territories,  and 
are  commonly  called  Indian  pea,  pop-pea,  ground  plum,  or  rattle-box 
freed.  The  pods  adhere  to  the  wool  of  sheep,  and  become  objection- 
able to  the  farmer.    Tlie  pea  divested  of  the  hull  is  boiled  for  food. 

Lamb? 8  quarter,  (Ckenopodium  album.) — The  young  tender  plants  are 
collected  by  the  Navajoes,  the  Pueblo  Indians  of  New  Mexico,  all  the 
tribes  of  Arizona,  the  Diggers  of  California,  and  the  Utahs,  and 
boiled  as  herbs  alone,  or  with  other  food.  Large  quantities  also  are 
eaten  in  the  raw  state.  The  seeds  of  this  plant  are  gathered  by  many 
tribes,  ground  into  flour  after  drying,  and  made  into  bread  or  mush. 
They  are  very  small,  of  a  gray  color,  and  not  unpleasant  when 
eaten  raw.  The  peculiar  color  of  the  flour  imparts  to  the  bread 
a  very  dirty  look,  and  when  baked  in  ashes  it  is  not  improved  in 
appearance.  It  resembles  buckwheat  in  color  and  taste,  and  is  regarded 
as  equally  nutritious.    The  plant  abounds  in  the  Navajo  country. 

Ericoma  cuspidata. — This  is  a  singular  species  of  grass,  which  is  fouud 
growiug  wild  in  moist,  sandy. spots  in  Nevada,  Arizona,  and  New 
Mexico,  and  produces  a  small,  black,  nutritious  seed,  which  is  ground 
into  flour  and  made  into  bread.  It  is  held  in  high  estimation  by 
the  Zuni  Indians  of  New  Mexico,  who,  when  their  farm  crops  fail, 
become  wandering  hunters  after  the  seeds  of  this  grass,  which  is 
abundant  in  their  country.  Parties  are  sometimes  seen  ten  miles  from 
their  villages,  ou  foot,  carrying  enormous  loads  for  winter  provision. 

Panic  grass,  (Panieum.) — It  grows  on  the  bars  and  moist  sides  of  the 
Colorado  River,  in  Arizona.  After  the  Juue  rise  in  the  river  has 
subsided,  the  plant  rapidly  perfects  its  seeds,  which  the  Indians  collect 
with  much  care,  cleaning  them  by  means  of  the  wind,  and  store  them 
for  winter  use.  Alter  the  seeds  are  ground  into  llour,  water  is  added, 
and  the  mass  is  kneaded  into  hard  cakes,  which,  when  dried  in  the  sun, 
are  ready  for  use.  Gruel  and  mush  are  likewise  made  of  the  flour. 
Sometimes  the  Indians  plant  this  grass  near  their  homes,  to  avoid  the 
trouble  of  hunting  it.  When  the  water  has  laid  bare  the  river  banks 
during  the  month  of  June,  they  scatter  the  seeds  over  the  ground  by 
blowing  them  from  their  mouths,  and  a  crop  is  the  result,  which  for 
them  is  equal  to  wheat. 

Wild  oat,  (Avena  fatua.) — Indigenous  oats  of  California.  This  plant 
eovers  hundreds  of  thousands  of  acres  of  hill  and  plain,  from  Upper 
Sacramento  to  San  Diego,  and  the  mountain  sides  east  and  west,  as 
also  the  San  Joaquin  plains  and  mountains  of  California.  The  Indians 
gather  this  grain  and  use  it  as  wheat  or  any  other  seed.  Some  of  the 
early  travelers  call  this  plant  pin  grass. 

Sunflower,  (Eelianthus.) — From  one  or  several  species  of  the  dwarf 
sunflower  of  the  West,  which  grows  on  river  bottoms  and  rich, 
moist  spots  on  the  prairies,  the  seeds  are  often  gathered.  Being  very 
sweet  and  oily,  they  are  eaten  raw,  or  pounded  up  with  other  sub- 
stances, made  into  flat  cakes  and  dried  in  the  sun,  in  which  form  they 
appear  to  be  very  palatable  to  the  Indians. 

Bur  clover,  {Medicago  lupulina.) — This  common  plant  of  Southern  Cal- 
ifornia produces  abundance  of  seeds,  which  are  much  relished  by  the 
Indians  and  by  cattle.  It  bears  a  small  kidney-shaped  pod,  containing  a 
single  bean. 

Indian  corn,  (Zea  mays.) — If  the  ancient  use  of  this  plant  as  food  by 
Indians  needs  verification,  evidence  is  now  accessible  both  from  North 
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and  3outh  America.    The  Smithsonian  Institution  has  an  ear  of  corn 
(Fig.  3,  Plate  8)  found  deposited  in  an  earthern  vessel  eleven  feet  under 
ground,  in  a  grave  with  a  mummy,  near  Ariquipe,  in  Peru.    The  grains 
are  rather  sharp-pointed,  small,  and  slightly  indented  at  the  apex,  lapping 
one  over  the  other,  in  thirteen  rows.    A  small  portion  of  this  specimen 
is  broken  off,  hence  it  is  but  four  and  a  half  inches  long.    When  sta- 
tioned at  Camp  Lincoln,  Arizona,  as  post  surgeon,  the  writer  explored 
some  ancient  rock  caves  near  by,  which  were  plastered  in  the  interior, 
and  obtained  several  corn-cobs,  two  of  which  were  preserved,  and  are 
now  in  the  museum  of  the  Smithsonian  Institution.    One  is  slender  and 
narrow,  (Fig.  1,  Plate  8,)  being  five  and  one-quarter  inches  long;  the 
other  is  thicker,  but  its  length  is  only  four  and  one-half  inches.    The 
former  had  ten  and  the  latter  eight  rows  of  grains,  with  no  more  dif- 
ference discernible  than  exists  among  the  corn  raised  by  all  the  Pueblo 
Indians  of  to-day,  and  which  certainly  is  the  kind  grown  by  them  at 
the  Spanish  conquest  of  Mexico.    The  ruins  in  which  the  cobs  were 
found  have  not  been  inhabited  by  the  present  Indians  of  the  country, 
who  are  Apaches,  as  they  believe  that  evil  spirits  hover  about  them, 
and   therefore  will  not  enter  them.     The  past  summer  the  writer 
opened  a  mound  near  St.  George,  Utah,  in  which  several  nicely  made 
and  well-burnt  earthen  pots  were  found,  full  of  human  ashes,  charcoal, 
and  several  pieces  of  charred  corn-cob.    Corn  may  be  said  to  be  the 
most  universal  article  of  food  cultivated  by  the  Indians  of  New  Mexico, 
Arizona,  California,  Nevada,  and  Utah,  while  the  tribes  of  the  Indian 
Territory  consider  this  grain  their  staff  of  life.    The  cultivation  of  corn 
has  not  been  acquired  by  them  from  others.    It  is  a  matter  of  historical 
record  that,  when  living  in  the  Southern  States,  long  before  the  white 
man  set  foot  in  the  country,  it  was  cultivated,  and  by  nearly  all  the 
Indians  of  the  present  United  States  to  a  greater  or  less  extent.    The 
Indians  who  grow  it  in  the  primitive  manner,  and  have  the  original 
corn  of  America,  are  the  Pueblos  of  New  Mexico  and  Arizona.    The 
grains  vary  in  color  through  shades  of  pink,  blue,  and  white,*  and  the 
ears  are  generally  rather  small  and  slender.    The  blue  variety  (Fig.  2, 
Plate  8)  is  preferred  for  bread,  and  is  sorted  from  the  rest  with  much 
care,  and  stored  by  itself.    The  ear  has  fourteen  rows  of  grains,  which 
are  full  and  plump,  and  is  six  and  three-quarters  inches  long,  and  four 
and  three-quarters  inches  around.    The  com,  after  being  reduced  to  meal 
in  a  stone  mortar,  has  a  peculiar  bluish-white  appearance.    In  convert 
ing  it  into  bread,  it  is  mixed  into  a  thin  batter,  a  brisk  fire  is  made  to 
heat  a  slab  of  iron,  or  stone,  or  a  tiat  earthenware  plate,  which  is  ele 
vated  from  the  ground  by  stones  to  admit  the  fire ;  when  sufficiently 
heated,  the  women  press  the  fingers  of  the  right  hand  together,  dip 
them  in  the  batter,  drawing  them  out  thickly  covered  with  the  mixture, 
at  the  same  time  drawing  the  hand  equally  over  the  heated  baker,  leav 
ing  a  thin  coating,  which  quickly  curls  up,  a  sign  that  it  is  cooked  on 
that  side ;  it  is  then  taken  off,  another  dip  is  made  with  the  fingers,  and 
the  baker  is  besmeared  again ;  then  the  upper  side  of  the  first  cake  is 
laid  on  the  top  of  the  new  dip ;  when  the  second  one  is  ready  to  turn, 
the  first  one  is  already  cooked,  and  the  second  is  put  through  the  same 
process  as  the  first,  and  so  on  until  a  number  of  these  large  thin  sheets  of 
wafer-like  bread  is  accumulated.    They  are  rolled  up  together,  and  form 
what  is  called  by  the  Moqui  Indians  guagave.    It  looks  like  blue  wrap 
ping-paper,  but  somewhat  coarser,  and  has  a  polished  appearance.  During 
the  summer  of  18G0,  the  writer  and  Mr.  Vincent  Collier,  with  Lieuten- 
ant W.  Krause,  visited  the  Moquis,  and  were  feasted  bountifully  at  ever}* 
house  with  this  blue  paper-like  bread.    At  first  it  seems  dry  in  the 
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mouth,  but  it  soon  softens,  is  quite  sweet,  and  is  readily  masticated.  All 
three  of  us,  doubtless,  will  ever  remember  with  pleasure  the  relish  which 
our  hunger  gave  to  this  singular  bread.  At  one  house  the  nicest  dried 
peaches,  of  their  own  production,  well  cooked,  were  set  before  us,  into 
the  juice  of  which  the  bread  was  dipped,  at  the  same  time  serving  as  a 
spoon.  At  another  house  the  roasted  mescal,  dissolved  in  water,  was 
set  before  us,  in  which  to  dip  our  bread  or  guagave  rolls,  the  ends  of 
which  we  bit  off  from  time  to  time,  after  saturating  them,  until  satisfied, 
each  declaring  the  food  excellent.  A  favorite  mode  of  preparing  corn 
is  to  boil  it  in  weak  lime-water,  to  remove  the  husk  bran.  It  is  then 
ground  into  a  soft  pulp,  and  made  into  bread  like  the  above,  but  is  not 
so  palatable  to  the  general  taste.  The  corn,  thus  hulled,  is  often  mixed 
with  chopped  meat,  formed  into  cakes,  and  dried  for  future  use.  Often, 
when  new  corn  is  ground,  it  is  mixed  with  pieces  of  meat,  and  red  or 
green  peppers,  placed  between  soft  corn  husks,  tied  at  the  ends,  and 
boiled.  This  dish  is  called  by  the  Mexicans  tomale,  but  is  not  accept- 
able to  civilized  palates.  Corn  mead  is  also  made  into  attole  or  gruel, 
and,  when  mixed  with  sugar,  or  the  flour  of  the  mesquite,  it  is  called 
pinole,  and  is  much  relished  by  all  Indians.  Water  is  sometimes  added 
to  it,  forming  a  coolings  sweet,  nutritious  drink.  To  make  this  nicely, 
the  corn  must  be  carefully  parched,  then  pulverized,  and  prepared"  as 
above.  The  raw  meal  is  often  made  into  a  kind  of  bread,  called  tortillas 
by  the  Spanish.  Some  Indians  prepare  the  roasting  ears  by  striugiug 
and  drying  them  for  winter.  The  Apaches,  and  many  other  Indians, 
toast  their  corn  in  baskets  with  much  dexterity.  This  is  effected  by 
placing  the  grains  and  a  few  live  coals  or  hot  stones  in  the  basket,  and 
keeping  up  a  brisk  agitation,  occasionally  holding  the  open  basket  to 
the  fire.  The  Indians  are  very  fond  of  parched  corn,  and  consume  it  in 
surprising  quantities.  Sometimes  it  is  made  into  bread  after  being  thus 
roasted.  The  Apaches  cook  their  mush  in  rather  flat  wicker- baskets, 
which  are  water-tight.  They  heat  stones  very  hot,  an(i,  with  wooden 
tongs,  the  ends  of  which  are  charred,  take  them  up  and  drop  them  in 
the  mush.  As  soon  as  cool,  the  stones  are  taken  out,  licked  clean  of 
the  adheriEg  mixture,  and  fresh  ones  take  their  places,  and  so  on  until 
the  mush  is  cooked.  The  family  then  gathers  around,  and  with  the 
fingers  sooop  out  the  contents.  The  Navajoes  have  a  uational  dish 
formed  of  pounded  roasting  ears,  wrapped  in  the  soft  corn-husks,  and 
baked  in  hot  ashes.  Corn  bread,  as  made  by  some  of  the  Indians,  and 
baked  in  ashes,  would  fail  to  have  an  appetizing  effect  upon  most  people. 
The  Navajoes  are  not  very  fastidious  as  to  their  food. 

An  intoxicating  drink  is  made  of  corn  by  the  Apaches,  called  tiswein. 
The  grain  is  first  soaked  for  twenty-four  hours ;  a  hole  is  then  dug  in  the 
ground,  generally  in  a  wigwam,  and  some  dry  grass  laid  on  the  bottom  : 
then  the  corn  is  laid  in  and  covered  with  grass ;  warm  water  is  sprinkled 
over  four  or  five  times  daily;  at  night  the  family  sleep  on  it  to  increase 
the  warmth  and  cause  sprouting,  and  in  four  or  five  days,  it  is  ready 
for  the  next  operation.  It  is  then  dried,  pulverized,  put  into  a  kettle 
and  boiled  five  hours ;  when  cooled,  it  is  mixed  with  sugar  and  flour1, 
and  left  to  ferment  for  twelve  hours,  when  it  is  ready  to  drink.  If  no 
sugar  is  at  hand,  the  flour  of  the  mesquite  beans  is  used,  or  the  sirup 
from  the  fruit  of  the  Cereus  giganteus.  This  is  a  strong  drink,  and  is 
made  whenever  corn  can  be  procured.  The  Indians  living  principally 
upon  the  chase,  in  their  wild  state,  cultivate  less  corn  than  those  settled 
in  villages.  Small  patches  are  planted  in  the  clearings  in  the  woods, 
where  the  soil  is  easily  worked,  and  there  are  no  trees  to  cut  down.  As  a 
sample  of  the  farming  of  the  Pueblo  Indians  settled  in  villages,  it  may 
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be  stated,  that  on  the  Colorado  River,  in  Arizona,  they  are  in  the  habit 
of  cultivating  corn  on  the  river  bottom.  After  the  high  rise  in  June, 
they  simply  make  holes  in  the  moist  ground  for  the  seeds,  and  the  plants 
are  started  three  or  more  inches  below  the  surface,  so  that  the  heat  of 
the  sun  may  not  injure  the  tender  corn.  The  ground  is  disturbed  only 
sufficiently  to  enter  the  seed  below  the  surface. 

Kidney  bean,  (Pliaseoltut.) — A  large  bean  growing  wild  among  the  moun- 
tains around  Fort  Whipple,  Arizona.  It  is  used,  both  green  and  dry,  by 
the  Apaches  of  that  Territory.  The  root,  being  perennial,  becomes  very 
large. 

bock,  (Rumex.) — This  common  plant  of  the  Colorado  River,  Arizona, 
produces  abundance  of  seeds,  which  are  gathered  by  the  Indians  living 
along  its  banks,  and  ground  iuto  flour  for  bread.  The  bulky  root  is 
much  used  instead  of  bark  for  tanning  fine  hides.  The  local  name  of 
the  plant  is  yerba  Colorado. 

Wild  rice,  (Zizania  aqnatiea,  Plate  9.) — The  Sioux  call  it  pshu,  ami  the 
Chippewas  inan-otn-in.  It  is  a  constant  article  of  food  with  the  north- 
em  Indians  of  the  lakes  and  rivers  between  the  Mississippi  and  Lake 
Siif>erior.  This  plant  delights  in  mud  and  water  five  to  twenty  feet 
de$p.  When  ripe  the  slightest  wind  shakes  off  the  grains.  After  be- 
ing gathered  it  is  laid  on  scaffolds  about  tour  feet  high,  eight  wide,  and 
twenty  to  fifty  loug,  covered  with  reeds  apd  grass,  and  a  slow  fire  is 
maintained  beneath  for  thirty-six  hours,  so  as  to  parch  slightly  the  husk, 
that  it  may  be  removed  easily.  Its  beard  is  tougher  than  that  of  rye. 
To  separate  it  from  the  chaff  or  husk,  a  hole  is  made  in  the  ground  a 
foot  wide  and  one  deep,  and  lined  with  skins;  about  a  peck  of  rice  is 
put  in  at  a  time;  an  Indian  steps  in,  with  a  half  jump,  on  one  foot,  then 
on  the  other,  until  the  husk  is  removed.  After  being  cleaned  the  grain 
is  stored  in  bags.  It  is  darker  than  the  Carolina  rice.  The  hull  ad- 
heres tightly,  and  is  left  on  the  grain,  and  gives  the  bread  a  dark  color 
when  cooked.  The  husk  is  easily  removed,  after  being  exjwsed  to  heat 
In  Dakota  the  men  gather  this  grain,  but  all  other  grain  the  women 
collect.  An  acre  of  rice  is  nearly  or  quite  equal  to  an  acre  of  wheat  in 
nutriment.    It  is  very  palatable,  when  roasted  and  eaten  dry. 

• 

MISCELLANEOUS. 

Staff  tree,  (Celastrus  scandens.) — The  Chippewa  Indians  use  the  tender 
branches  of  this  climbing  shrub,  the  bois  retors  of  the  French,  or  twisted 
wood,  which  is  sometimes  called  bitter-sweet  It  has  a  thick  bark,  and 
is  sweetish  and  palatable  when  boiled. 

SUrrktilrill,  (Erodium  cicuturium.) — This  plant,  when  young,  is  fathered 
and  cooked,  or  eaten  raw,  by  the  Blackfeet,  Soshones,  and  Diggers. 

Utiicorn  plant,  (Marty  niaviolacea.) — The  Apache  Indians  gather  the  half 
mature  seed -pods  of  this  plant,  and  cook  them  with  various  other  sub- 
stances. The  pods,  when  ripe,  are  armed  with  two  sharp,  horn-like  pro- 
jections, and,  being  softened  and  split  open,  are  used  on  braided  work 
to  ornament  willow  baskets. 

Odontontemum  Harticegi* — A  species  of  sea-weed  used  as  an  article  of 
food  by  the  Indians  of  the  northwest  coast. 

Houndimfed  mrrel,  (Oxyria  digyna.) — The  leaves  of  this  plant  are 
chopped  up  with  scurvy -grass  or  water-cress,  and  made  into*a  kind  of 
salad,  which  is  allowed  to  ferment  before  it  is  eaten.  The  Alaska  In- 
dians are  very  fond  of  this  dish. 

Common  purslane,  (Portulaca  oleracea.) — The  Apache  Indians  cat  this 
species  of  purslane  raw.  When  they  cook  it  at  all,  it  is  merely  suffi- 
cient to  wilt  it. 
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Palmetto,  (Sabal.) — The  Indians  remaining  in  tbo  Southern  States,  and 
the  negroes,  use  as  an  article  of  food  the  embryo  leaves  of  the  palmetto, 
which  are  cut  out  of  the  top  of  the  young  plant,  and  boiled  like  a  cab- 
bage. 

Sorrel,  (Rumex.)— -The  leaf  stalks  of  a  species  of  rumex,  or  wild  rhu- 
barb, are  much  eaten  by  the  Indians  of  Alaska. 

Dandelion,  ( Taraxacum  dens-leonis.) — The  leaves  of  this  plant  are  eaten 
raw  or  cooked  by  the  Diggers  of  California  and  the  Apaehes  of  Arizona, 
who  travel  over  a  wide  scope  of  country  to  find  sufficient  food  to  ap- 
pease their  appetite.  So  great  is  their  love  for  this  plant,  that  the  quan- 
tity consumed  by  one  person  exceeds  belief. 

Clover,  (Trifolium.) — This  is  eaten,  cooked  or  raw,  by  the  Diggers  of 
California  and  Apaches  of  Arizona.  The  former  tribe  cook  it  by  heat- 
ing large  stones  and  placing  a  layer  of  clover,  well  moistened,  between 
the  layers  of  stones.  This  attempt  to  adapt  the  food  of  ruminating  ani- 
mals to  human  wants  involves  the  necessity  of  consuming  it  in  very 
great  quantities.  Sometimes  young  onions  and  common  grass  are  thus 
cooked  with  clover.  The  Apaches  boil  clover,  yoilng  grass,  dandelions, 
and  pigweed  together  in  a  water-tight  basket,  heated  rocks  being  put  in 
and  removed  as  they  become  cooled,  until  the  mass  is  cooked.  Where 
this  clover  is  found  growing  wild,  the  Indians  practice  a  sort  of  semi- 
cultivation  by  irrigating  it  and  harvesting. 

Stramonium  or  Jamestown  weed,  (Datura  metel,  D.  stramonium.) — The 
first-named  species  grows  abundantly  on  the  Colorado  River,  in  Arizona. 
The  Mohaves  gather  the  leaves  and  roots,  bruise  and  mix  them  with 
water,  and  after  being  allowed  to  stand  several  hours  the  liquid  is  drawn  * 
off.  It  is  a  highly  uarcotic  driuk,  producing  a  stupefying  effect  which 
it  is  not  very  easy  to  remove.  The  Mohaves  will  often  drink  this  nause- 
ous liquid,  as  they  are  fond  of  any  kind  of  intoxication. 

Boney. — The  Winnebago  and  other  tribes  of  the  Indian  Territory, 
near  the  borders  of  Texas,  gather  largo  supplies  of  wild  honey,  which 
is  very  abuudant  and  mucn  esteemed. 

Bent  grass,  (Arundo  phragmites.) — This  species  of  reed,  which  grows 
abundantly  around  St.  Thomas,  in  Southern  Utah,  during  the  summer 
months,  produces  a  kind  of  white,  sweet  gum.  The  Utah  Indians  cut 
dowu  the  reeds  and  lay  them  in  piles  on  blankets  or  hides,  and  let  them 
remain  for  a  short  time  to  wilt,  when  the  bundles  are  beaten  with  rods 
to  release  the  gum.  The  small  particles  so  detached  are  pressed  into 
balls,  to  be  eaten  at  pleasure.    It  is  a  sweet,  manna-like  substance. 

Tuclcalwe  or  Indian  liead,  (Lycoperdon  solidum.) — Two  specimens  of 
this  fungus  are  in  the  collection  of  the  Department  of  Agriculture— ono 
from  Nottoway  County,  Virginia,  (Fig.  1,  Plate  10,)  and  the  other  from 
Leroy,  Kansas,  (Fig.  2,  Plate  10.)  These  singular  fungous  growths  are 
subterranean  and  parasitic  on  roots  of  large  trees.  A  piece  of  root  is 
often  inclosed  in  the  mass.  The  form  is  irregularly  globose,  about  the 
size  of  a  man's  head.  It  is  very  rugous,  and  tilled  with  cracks:  the  color 
externally  is  ashy  black ;  in  the  interior,  white,  or  nearly  so,  of  a  starchy 
api>earance,  very  firm,  and  breaks  into  irregular  masses.  The  Kansas 
specimen  is  rounded  in  shape,  with  a  black,  rough  exterior,  and  a  white 
and  compact  interior.  When  broken  it  had  the  appearance  of  a  mass 
of  dried  dough,  full  of  fissures  and  very  granular.  Booth  and  Morfit's 
Cyclopedia  of  Chemistry  gives  the  followiug  under  the  article  of  Pic- 
qnotaine:  "A  highly  nutritious  plant,  used  as  food  by  Indians.  It  re- 
sults from  a  disease  of  the  Psoralea  esGulvnta.  '  Its  composition  is  as  fol- 
lows: Nitrogenous  matter,  4.095  mineral  substances,  1.61;  starch,  81.80; 
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water,  12.50."    The  following  remarks  relative  to  the  Tuekahoe  are  fnr- 
nished  by  Dr.  John  Torrey : 

It  was  first  brought  to  tho  notico  of  the  public  by  Dr.  Clayton,  who  sent  it  to  Gro- 
novius,  under  tho  name  of  Lycoperdon  solidum,  and,  as  such,  described  it  in  the  Flora  Vir- 
jrimca  about  one  hundred  and  twenty  years  ago.  Next  it  was  described  by  the  late  Dr. 
Von  Schwoinitz,  in  his  Synopsis  of  the  Fungi  of  North  Carolina,  under  the  name  of 
Sclcrottcum  cocos.  About  the  same  timo  Dr.  Macbride,  of  Charleston,  South  Carolina, 
sent  to  tho  Linmuan  Society  of  London  his  observations  on  that  fungus.  Withont 
being  aware  of  having  been  anticipated  by  Schweinitz,  I  described  it  in  the  New  York 
Repository  about  tho  year  lbl9,  under  the  name  of  Sderotium  giganteum.  I  gave  also 
a  chemical  analysis  of  it,  showing  that  it  is  chiefly  composed  of  a  singular  substance, 
which  I  named  sclorotine.  Braconoet,  some  years  after  this,  described  tho  same  prin- 
ciple, which  ho  called  pectine.  In  the  Synopsis  Fungorum  of  Fries  the  functus  is  called 
Pachyma  cocos.  In  tho  Proceedings  of  the  Ltnnsean  Society  of  London  is  an  account  by 
Rev.  M.  J.  Berkely  of  a  large  subterranean  fungus  that  is  sold  as  food  in  the  streets  of 
Shanghai,  undoubtedly  the  same  as  the  Tuekahoe. 

Sand  food,  (Ammobroma  Sonora.)— From  amnios,  sand,  and  bromo^ 
food.    This  herbaceous  and  fleshy  plant  is  of  a  doll  orange  color,  para- 
sitical on  the  roots  of  an  unknown  shrub,  which  grows  in  the  State  of 
■  Sonora,  Mexico,  in  sandy  wastes,  near  the  head  of  the  Gulf  of  Califor- 

!  nia.    The  root  upon  which  it  lives  is  composed  of  thick,  tortuous  fibers, 

!  dilated  near  the  extremity.    This  is  the  point  of  attachment  to  the 

plant  from  which  the  parasite  draws  its  nourishment.    The  stems  are 
i  two  to  four  feet  long,  and  three-fourths  of  an  inch  to  an  inch  in  diame- 

!  ter.    The  Papajo  Indians  are  very  fond  of  this  root,  which  is  eaten 

after  being  roasted  upon  hot  coals  or  dried  in  the  sun.    It  is  often  ground 
on  a  metate,  (curved  stone,)  with  mesquite  beans,  forming  pinole.    The 
*  fresh  root,  when  gathered  and  cooked,  is  very  luscious,  and  resembles 
(  in  taste  the  sweet  potato,  though  far  more  delicate.    Bain  seldom  falls  in 

:  the  arid  region  producing  this  plant,  and  consequently  it  becomes  both 

food  aud  drink  to  the  traveler,  its  roots  being  very  watery  when  fresh. 
For  description  6ee  Annals  of  the  Lyceum  of  Natural  History,  New  York 
Yol.  8,  June,  1861,  by  Dr.  John  Torrey. 

Bearded  moss,  (Alectoriajubata.) — The  Indians  residing  on  the  Colum- 
bia River,  according  to  Dr.  Morse  in  his  report  on  Indian  affairs  to  the 
War  Department  for  1822,  subsist  in  summer  on  a  kind  of  bread  made 
of  the  long,  hair-like  lichen  which  grows  on  the  spruce  fir-tree,  and  which 
resembles  spiders'  webs  in  fineness.  To  prepare  it  for  food,  it  is  gath- 
ered from  the  tree,  laid  in  heaps,  sprinkled  with  water,  and  then  left  for 
some  time  to  ferment.  It  is  next  rolled  up  into  balls  as  large  as  a  man's 
head,  and  baked  for  an  hour  in  ovens  in  the  earth.  When  taken  out  it  Is 
fit  for  use,  but  it  is  neither  palatable  nor  nutritious. 

Wlieat,  ( Triticum  vulgare.) — This  grain  was  first  introduced  by  the 
Spaniards  among  the  Pueblo  Indians,  and  forms  one  of  their  principal 
articles  of  food.  So  fond  are  the  Apaches,  Papajos,  and  Utahs  of  it  that 
they  will  pick  up  individual  grains  which  may  have  been  left  by  animals 
on  old  camp-grounds,  and  will  enter  wheat  fields,  after  white  men 
have  cleared  oif  the  crop,  and  glean  the  scattered  kernels.  The  patient 
manner  of  the  squaws,  who  prostrate  themselves  on  the  ground  day 
after  day  to  pick  up  the  loose  grains,  shows  plainly  how  highly  they 
estimate  them.  The  Indians  of  the  Kio  Grande,  New  Mexico,  of  the 
Gila  and  Colorado  Rivers,  of  Arizona,  with  the  tribes  of  California  and 
Utah,  are  the  principal  wheat-raisers  amoug  the  aborigines.  The  Pimos 
grow  the  largest  crops  in  Arizona.  In  addition  to  what  is  retained  for 
their  own  use,  as  food  and  for  planting,  they  sell  annually  largo  quantities 
to  the  traders  who  have  Government  contracts  for  flour  and  grain, 
wheat  being  often  fed  to  animals  in  this  section.  A  lively  grain  trade 
is  carried  on  by  the  whites  with  these   Indians.     Their  wheat  and 
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corn  are  sold  by  measurement,  a  tin-cup  holding:  about  two  pounds 
being  used.  Twenty-five  of  these  measures  are  worth  23  cents  in  silver, 
which  the  traders  will  sell  at  7  cents  per  pound,  after  being  reduced  to 
flour.  In  1867  one  million  of  pounds  were  sold;  and  this  year  they  have, 
no  doubt,  a  large  surplus  stock  on  hand.  As  wheat  producers,  the  In- 
dians of  New  Mexico  are  the  most  successful.  The  mode  of  reducing 
the  grain  to  Hour  is  by  rubbiug  it  with  a  flat  stoue  in  a  scarcely  cou- 
cave  mortar  or  metate.  This  is  performed  by  the  females.  The 
flour  is  mixed  with  water  and  salt,  and  kneaded  into  a  rather  stiff 
dough.  A  gentle  fire  is  kindled  under  a  rock,  where  an  iron  fan  or  flat 
earthen  plate,  supported  by  stones,  is  used  as  a  baker  of  the  tortillas  or 
thin  flaky  bread.  These  tortillas  are  made  as  follows :  The  women  take 
a  small  piece  of  dough  and  flatten  it  into  a  round  cake,  then  throw  it 
backward  and  forward  between  the  palms,  at  the  same  time  whirling  it 
around,  until  it  becomes  wide  and  thin ;  it  is  then  placed  on  the  baker, 
and  in  a  minute  it  rises  up  full  of  blisters,  and  when  turned  on  the 
other  side  it  is  quickly  done.  This  is  probably  the  best  way  mere  flour 
and  water  can  be  baked.  Wheat,  when  parched,  pulverized,  and  mixed 
with  sugar  or  the  meal  of  mesquitc  beans,  is  called  pinole,  and  when 
mixed  with  water  forms  a  cooling  and  nutritious  drink.  Flour  made 
into  gruel  is  called  attole.  Most  of  the  Pueblo  Indians  lay  by  an  extra 
supply  of  wheat,  corn,  and  other  grains,  so  that  if  one  crop  fails  they 
will  have  seed  for  another  year.  Wheat  is  planted  in  hills,  several 
grains  in  each,  about  one  foot  apart  each  way,  and  the  fields  laid  off 
with  ditches,  so  that  water  can  be  turned  on  to  irrigate  the  crop. 

Beans  are  largely  grown,  and  are  used  green  or  dry,  and  the  tender 
green  pods  are  dried  for  winter  use.  Red  peppers  are  universally  grown 
in  Sonora  and  New  Mexico,  and  the  pods  while  green  are  eaten  with 
various  substances,  under  the  name  of  chille  verde,  while  the  dishes 
prepared  with  the  red  pods  are  ealled  chille  colorom. 

Pumpkins,  squashes,  musk-melons,  and  water-melons  have  become 
not  only  articles  of  food  but  of  commerce.  As  these  plants  belong  to 
the  same  natural  family,  and  are  growu  promiscuously  in  the  same  fields, 
one  is  nearly  as  good  as  another,  so  much  do  they  cross  or  hybridize 
with  each  other. 

CULTIVATED  FRUITS. 

Several  varieties  of  fruit  have  been  introduced  among  the  Indians, 
and  have  not  only  become  cherished  articles  of  food,  but  also  of  com- 
merce. Peaches,  grapes,  olives,  pears,  apples,  quinces,  dates,  pome- 
granates, figs,  &c,  are  the  principal  sorts.  The  tribes  most  benefited 
by  the  cultivation  of  fruit  are  those  of  the  Indian  Territory  and  the 
Pueblos  of  New  Mexioo,  Arizona,  and  California.  The  quantities  con- 
sumed and  sold  are  vei:y  great.  Other  eatables  have  been  acquired 
by  them  from  intercourse  with  more  civilized  communities,  from  the 
Mexicans  on  one  side  and  the  white  traders  and  immigrants  on  the 
other.  Their  most  valuable  lessons  in  agriculture  and  fruit-raising, 
however,  must  be  credited  to  the  patient  teachings  of  the  Jesuit  mis- 
sionaries. 

ANIMAL  FOOD  TVITII  VEGETABLE  SUBSTANCES. 

Tho  various  tribes  living  on  the  shores  of  Alaska,  as  the  Kaloshes, 
Esquimaux,  &c,  eat  the  raw  flesh  and  blubber  of  the  walrus  and  whale. 
The  spawn  of  the  herring  in  a  putrid  state  is  considered  a  great  delicacy, 
and  ie>  eaten  raw  or  dried.  Some  species  of  algae  (sea- weeds)  are  often 
eaten  with  this  unsavory  dish.    The  flesh  of  sea  otter,  fur  seal,  sea  lion, 
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fish,  and  shell-fish,  with  cold  tallow  is,  eaten  raw  or  cooked,  being  "fre- 
quently mixed  with  wild  parsnips,  some  kinds  of  fucns,  the  licorice 
root,  the  stalks  of  a  rumex  or  wild  rhubarb,  snake-root,  with  various 
berries,  and  formed  into  various  dishes  of  food.  The  stomach  of  the 
reiudeer,  distended  with  well  masticated  willow  sprigs,  in  a  half 
digested  state,  is  highly  esteemed.  This  is  dried  over  the  fire  or  in  the 
smoke  of  the  huts  for  winter  use,  and  when  mixed  with  melted  suet,  oil, 
and  snow,  is  highly  relished.    It  is  deemed  a  powerful  antiscorbutic 

The  various  berries  collected  by  the  tribes  of  Oregon  Indians  are 
sometimes,  for  variety,  mixed  with  the  dried  eggs  of  the  salmon ;  also 
with  crickets,  dried  and  pulverized.  The  siphons  of  Panopea  excelsa,  a 
marine  shell -fish,  are  used  as  food  after  being  smoke-dried. 

By  the  Diggers  of  California  and  the  Plains  grasshoppers  are  caught 
in  great  numbers.  When  the  insect  attains  its  best  condition,  the 
Indians  select  some  favorable  locality  and  dig  several  little  pits,  in  shape 
somewhat  like  inverted  funnels,  the  aperture  being  narrower  at  the 
surface  than  at  the  base,  the  object  being  to  prevent  the  insect  which 
chances  to  tumble  in  from  hopping  out  again.  The  pits  being  ready,  an 
immense  circle  is  formed,  the  surrounding  grass  is  set  on  fire,  aiid  the 
Indians,  men,  women,  and  children,  station  themselves  at  proper  inter- 
vals around  the  fiery  belt,  keeping  up  a  continual  ring  of  flame,  until 
the  luckless  grasshoppers  are  corraled  in  the  pits  or  roasted  at  the 
brink.  They  are  eaten  after  being  mixed  with  pounded  acorns,  and 
constitute  one  of  the  national  dishes.  Grasshoppers  are  sometimes 
gathered  into  sacks  saturated  with  salt,  and  placed  in  a  heated  trench, 
covered  with  hot  stones,  for  fifteen  minutes,  and  are  then  eaten  as 
shrimps,  or  they  are  ground  and  put  into  soup  or  mush.  This  tribe  also 
feed  upon  ants,  catching  tbem  by  spreading  a  dampened  skin  or 
fresh  peeled  bark  over  their  hills,  which  immediately  attracts  the  inhab- 
itants to  its  surface.  When  filled,  the  cover  is  carefully  removed  and  the 
adhering  insects  shaken  into  a  tight  sack,  where  they  are  confined  until 
dead,  and  are  then  thoroughly  sun-dried  and  laid  away.  Bushels  are 
thus  gathered  annually,  and  are  not  more  offensive  than  snakes,  lizards, 
and  crickets,  which  the  tribe  also  eat.  Grasshoppers  are  pounded  up 
with  service,  hawthorn,  or  other  berries.  The  mixture  is  made  into 
small  cakes,  pressed  hard,  and  dried  in  the  sun  for  future  use. 

A  large  fly  deposits  its  eggs  in  the  frothy  edge  of  the  surface  of  Mono 
Lake,  in  California,  each  of  which  when  hatched  becomes  a  larva  of 
considerable  size,  and  is  called  ke-chah-re  by  the  natives.  These  larvse 
whei)  dried  and  jmlverized  are  mixed  with  meal  made  of  acorns,  to  be 
sun-dried  or  baked  as  bread,  or  mixed  with  water  and  boiled  with  hot 
stones  for  soup.  The  color  of  the  powdered  larvae  being  similar  to  that 
of  coarsely  ground  black  pepper,  gives  a  forbidding  appearance  to  the 
compound. 

Amoug  the  Indians  of  Hudson's  Bay  it  is  the  practice  to  prepare 
pemican,  which  is  the  common  mode  of  condensing  food  amoug  northern 
Indians.  The  lean  meat  is  dried,  pounded  up,  and  mixed  with  melted 
fat,  and  put  into  buffalo-skin  bags  to  congeal  and  become  solid.  Sugar 
is  often  added,  or  dried  berries  of  various  kinds.  When  other  fruits  or 
vegetables  are  not  attainable  the  Indians  are  forced  to  employ  a  kind  of 
lichen  which  grows  upon  rocks,  haviug  an  egg-like  appearance.  It  is 
boiled  with  pemican  and  dissolves  iuto  a  glutinous  substance,  and  it, 
or  some  fruit  or  vegetable,  is  held  to  be  an  indispensable  ingredient  in 
the  mixture. 

Raw  tish  eyes,  the  roes  of  salmon,  and  other  small  scraps  are  buried 
in  the  earth  until  putrid,  and  then  eaten,  cooked  or  raw.    These  sub- 
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stances  produce  a  horrible  stench  when  expose^  to  the  air.  The  Chip- 
pewas  are  said  to  indulge  in  this  diet. 

The  Sioux  prepare  a  favorite  dish,  used  at  great  feasts,  called  wash- 
en-ena,  consisting  of  dried  meat  pulverized  and  mixed  with  marrow,  and 
a  preparation  of  cherries,  pounded  and  sun-dried.  This  mixture,  when 
eaten  raw  or  cooked,  has  an  agreeable  vinous  taste.  To  this  compound 
is  frequently  added,  when  to  be  cooked,  a  kind  of  flour  made  from  the 
root  of  pomvie  blanc,  (white  apple,)  thus  designated  by  the  French 
Canadians,  and  derived  from  the  Psoralen  esculenta. 

Among  the  Pimos  Indians,  as  among  the  savages  of  Africa,  tobacco 
worms,  which  are  the  caterpillars  of  Macrosila  Carolina,  are  gathered 
and  made  into  soup,  or  fried  until  crisp  and  brown.  Vegetables,  meal, 
or  seeds  are  usually  added  to  the  composition  when  made  into  pottage. 
The  writer  has  seen  this  tribe  gather  bushels  of  the  worms  for  immediate 
consumption,  or  to  be  dried  and  pounded  up  for  winter  stores. 

The  review  of  the  articles  of  food  consumed  by  the  Indians  will  show 
that  many  of  the  substances  are  not  only  distasteful  but  disgusting  to 
civilized  persons,  and  many,  also,  are  not  of  a  nutritious  character.  It 
is  barely  possible  that  there  is  a  flavor  in  some  of  these  undetected  by 
the  whites  because  untried;  nor  is  it  logical  to  believe  that  ail  articles 
which  are  favorites  with  the  latter  class  should  bo  necessarily  so  with 
Indians,  or  vice  versa.  Their  senses  are  keener,  it  may  be,  to  appreciate 
an  obscure  flavor  to  others  undiscoverable.  The  ivory  hunter  on  the 
bank  of  an  African  river;  having  killed  a  hippopotamus  for  the  supper  of 
his  negro  attendants,  leisurely  watches  their  proceedings  in  preparing 
the  feast,  and  observes  that  the  entrails,  without  being  cleansed,  are 
carefully  preserved  as  the  choicest  morsel,  and  subsequently  cut  up  and 
distributed  in  shares  to  the  party  according  to  rank.  When  slightly 
roasted  they  are  devoured  with  uumistakable  signs  of  enjoyment.  Being 
disposed,  philosophically,  to  inquire  into  the  nature  of  things,  the  hun- 
ter tries  the  taste  of  the  extraordinary  food,  and  leaves  on  record  that 
the  savages  are  certainly  uot  without  reason  for  their  preference.  It  is 
easy  to  understand  how  the  wild  creatures,  impelled  by  gnawing  hunger, 
out  on  the  mountain  side  or  on  the  unsheltered  prairie,  fearing  the  ven- 
geance of  the  whites,  and  not  daring  to  apply  for  food  at  the  Settle- 
ments, will  have  recourse  to  any  description  of  organic  matter,  vegeta- 
ble or  animal,  to  appease  hunger.  Unusual  substances  are  thus  experi- 
mented with,  and  some  rude  process  for  making  them  more  palatable 
is  invented.  A  glauce  at  the  methods  of  cookery  may  raise  a  smile, 
but  the  ingenuity  exhibited  in  many  cases  cannot  be  denied.  These 
people  carry  their  domestic  arrangements  with  them  in  their  wander- 
ings, generally  on  the  backs  of  the  women,  and  cooking,  provisions, 
and  everything  pertaining  to  their  al  fresco  house-keeping  must  be 
extemporized  on  the  spot.  If  the  chase  or  fishing  should  fail,  they 
inustfiud  substitutes  iu  berries,  herbs,  roots,  seeds,  &c. ;  and  fortunate 
is  it  for  them  if  the  season  be  propitious.  In  winter,  if  from  improvi- 
dent recklessness  no  store  has  been  accumulated,  starvation  necessarily 
follows.  The  chances,  at  any  time,  of  attaining  a  regular  supply  of 
food,  are  so  precarious  that  it  i>  not  uncommon  to  find  recorded 
observations  of  travelers  concerning  the  gormandizing  habits  of  the 
aborigines.  This  is  not,  however,  universally  the  case,  since  the  tribes 
which  are  settled  on  reservations  and  raise  annual  crops,  and  those 
receiving  annuities,  and  many  others,  are  to  be  excepted.  The  reports 
of  the  desperate  expedients  resorted  to  for  sustaining  liie,  by  such 
tribes  as  the  Diggers  of  California,  who  are  of  a  low  grade  of  mental 
organization,  and  of  the  enormous  quantities  of  reptiles,  insects,  roots, 
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grass,  aud  lichens  which  they  consume,  are  unquestionably  true.  In 
proportion  to  the  small  amount  of  real  nourishment  contained  in  the 
articles,  the  bulk  consumed  must  be  increased.  The  stomach  becomes 
distended  and  the  visceral  function  overworked ;  the  organs  are  enlarged 
to  protuberant  dimensions,  producing  a  distortion  which  would  be  lndi 
crous  were  it  not  pitiable.  It  is  a  remark  of  military  men  who  have  been 
much  with  the  Indians,  that  if  they  are  fed  much  on  the  flesh  ami 
cereals  and  other  adjuncts  of  the  white  man's  table,  they  pine  away  and 
lead  an  abandoned  and  unhappy  life,  and  that,  confined  to  this  fare, 
many  would  die  as  if  visited  by  an  epidemic.  There  is  an  unsatisfied 
craving  within  them  for  the  rude  fare  of  their  wild  life,  for  the  coarse, 
bulky,  precarious  food  of  their  younger  days,  for  the  messes  of  their 
tribe,  however  rude  and  unsavory  they  may  appear  to  Others.  They 
hail,  therefore,  with  a  yell  of  pleasure,  the  opportunity  to  leap  over  the 
bounds  of  civilization  into  the  wild  scenes  familiar  to  their  childhood. 


THE  PRESENT  THEORY  AND  PRACTICE  OF  MIN- 

ERAL  MANURES. 

For  some  years  past  anxiety  has  been  felt  by  cultivators  of  the  soil  in 
densely  populated  countries,  as  Belgium,  France,  England,  and  Ger- 
many, from  a  growing  consciousness  that  the  ordinary  farm  or  cattle 
manure  is  insufficient  to  sustain  the  food  growth  of  the  cultivated  land 
requisite  to  meet  the  demands  of  the  present  population,  and  the  con- 
viction has  arisen  that  guano  does  not  supply  that  deficiency,  and  that 
it  is  not  a  substitute  for  farm  manure  in  many  situations.  Agricul- 
tural chemists  during  this  time  have  been  experimenting  with  new  sub- 
stances to  be  used  as  manure,  either  singly  or  as  compost ;  their  theories 
and  views,  as  interpreted  by  Dr.  Antisell,  of  this  Department,  are  here 
presented.  The  high  price  "of  guano,  and  the  knowledge  that  the  sup- 
ply of  this  substance  from  the  present  source  must  in  a  few  years  be  ex- 
hausted, have  influenced  manufacturers  to  flood  the  market  with  all 
kinds  of  manufactured  fertilizers,  many  of  which  are  of  little  value, 
and  the  most  of  them  but  poor  representatives  of  what  they  purport 
to  be.  The  overwrought  and  exhausted  condition  of  many  lands  in 
Europe  on  the  one  hand,  and  the  necessity  for  raising  a  sufficient  food 
supply  for  an  increasing  population  on  the  other,  have  produced  in 
some  localities,  and  may  shortly  produce  in  all,  an  agricultural  crisis, 
for  which  at  present  there  is  no  remedy.  The  problem  is,  how  to  make 
the  land  produce  abundant  and  continued  crops  without  increasing  the 
cost  of  food  produced.  This  question  presses  very  strongly  on  Great 
Britain  and  France.  While  the  former  by  manufactures  and  commerce 
can  stave  off  the  crisis  for  a  time,  France,  with  her  legion  of  small  land 
holders,  and  no  colonial  market  for  manufactures,  is  more  immediately 
dependent  on  the  soil  for  the  support  of  her  population.  Although  our 
country  is  differently  situated,  and  the  u  struggle  for  life  v  among  our 
poorer  population  is  pot  so  severe  as  in  Europe,  the  consideration  of 
this  question  of  obtaining  fresh  supplies  of  manure  is  of  material  inter 
est  to  our  people.  What  is  the  manure  of  the  future  to  bo !  This 
question  is  to  be  solved  within  a  few  years.  In  old  times,  letting  the 
land  lie  fallow  restored  it  to  fertility  5  but  then  the  population  was  small 
and  the  cultivation  of  a  few  acres  more  or  less  was  not  felt;  now,  as 
the  population  increases  and  land  becomes  occupied,  fallowing  must  be 
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abandoned.  Tull  and  Buel  believed  in  deep  cultivation,  as  enabling  the 
soil  to  produce  larger  crops  by  supplying  food  more  abundantly  to  the 
crops,  and  so  it  did;  but  it  was  costly  and  advauced  the  price  of  food, 
and  after  a  while  the  ground  would  bear  no  more  deep  cultivation,  not 
yielding  an  increased  return  commensurate  with  the  increased  labor. 

Von  Thaer  in  Germany  and  Boussingault  in  France  were  the  ablest 
supporters  of  the  view  that  organic  matter  (chiefly  vegetable  matter 
decaying)  is  the  great  pabulum  of  plants,  and,  if  this  is  in  sufficient 
amount  in  the  soil,  crops  will  grow  luxuriantly.  But  oven  with  abund- 
ant supplies  of  humus,  as  this  vegetable  matter  is  called,  in  the  soil  the 
ground  deteriorated,  less  weight  of  roots  and  grain  was  raised,  and  the 
land  became  exhausted,  or  sick  of  the  crops,  as  it  is  sometimes  said. 
Then  followed  the  belief  that  farm  manure,  the  excrement  of  cattle  and 
horses  and  the  waste  of  fields,  is  the  true  fertilizer,  and  that  if  it  is  ap- 
plied to  the  soil  in  sufficient  quantity  all  crops  will  grow  and  produce 
abundantly.  This  belief  mow  holds  firm  possession  of  the  minds  of  the 
agriculturists  of  Great  Britain  and  the  United  States,  and  the  agri- 
cultural logic  in  a  circle,  heard  in  the  after-dinner  speech  at  the  Farm- 
ers' Club,  expresses  it  forcibly: — The  more  manure  the  more  roots,  the 
more  roots  the  more  cattle,  the  more  cattle  the  more  manure,  and  the 
more  manure  the  more  roots,  and  so  on.  It  is  very  difficult  to  make  the  ag- 
riculturist see  the  error  in  this  argument,  or  to  convince  him  that  every- 
thing that  passes  through  the  body  of  a  four-footed  animal  is  not  manure 
or  food  for  plants.  Nothing  of  late  years  has  more  fully  demonstrated 
the  fallacy  of  depending  upon  farm  manure  as  the  only  and  sufficient  fer- 
tilizer for  farm  crops  of  all  kinds,  than  the  experiments  of  Georges  Ville, 
carried  on  near  Paris  during  the  past  ten  years,  and,  although  but  little 
has  been  heard  of  them  outside  of  that  country,  they  have  taken  a  deep 
hold  on  the  public  mind  in  rural  France,  and  therefore  deserve  to  be 
brought  fully  before  the  farmers  of  this  country.  While  Liebig  has 
demonstrated  that  barn-yard  manure  is  the  most  complete  of  all  natural 
manures,  as  they  may  be  called,  he  has  also  shown  us  that  it  does  not  suf- 
fice to  restore  to  the  earth  all  the  substances  which  have  been  abstracted 
from  it,  because  the  manure  is  made  only  from  the  straw  and  the  resi- 
duum of  the  food  consumed  by  cattle,  while  a  large  portion  of  the  grain, 
the  live  cattle,  and  the  wool  of  the  flock,  is  sold  off  m  the  market,  and 
returns  nothing  to  the  soil.  Farm-yard  manure,  therefore,  will  not 
wholly  suffice  as  a  fertilizer,  and  the  necessity  for  complementary  ma- 
nures arises ;  that  is,  the  use  of  chemical  substances  which  shall  supply 
those  mineral  elements  which  have  been  abstracted,  and  are  not  in  the 
barn-yard  manure.  Perhaps  too  much  reliance  has  been  placed  upon  the 
use  of  farm  manure  alone  as  the  only  fertilizer  necessary.  It  is  dif- 
ficult to  make  American  farmers  think  otherwise,  and  if  tho  experiments 
and  results  given  here  should  shake  their  faith  and  sole  dependence  on  it, 
some  benefit  may  accrue  from  this  presentation  of  the  subject.  Liebig 
uses  the  following  strong  language  in  reference  to  the  experimental 
farm  at  Hohenheim : 

The  history  of  the  farming  at  'Hohenheim  is  particularly  worthy  of  attention.  Up 
to  1864  the  directors  placed  at  the  head  of  tho  establishment  were  what  people  called 
practical  men  ;  that  is  to  say,  tho  management  of  tho  farm  was  intrusted  to  agricultur- 
ists, who  knew  how  to  work  the  soil  with  profit,  ineanin/f  by  this  word  profit  the 
amount  of  money  got  out  of  the  earth,  without  reference  to  the  condition  in  which  the 
earth  has  been  put  by  this  so-caUcd  profitable  farming  *  *  *  At  Hohenheim 
completo  accounts  are  kept  of  tho  yearly  yield,  and  tho  results  of  successive  years  give 
no  uncertain  reflex  of  tho  condition  to  which  the  soil  is  reduced.  According  to  tho 
rules  adopted  in  the  management  of  this  farm,  it  was  necessary  that  tho  conditions  of 
fertility  should  be  found  perpetually  in  the  soil,  which  should  have  been  inexhaustible. 
According  to  these  principles,  success  should  solely  depend  upon  tho  skUland  dexterity 
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of  man,  and  consequently  it  was  regarded  as  useless  to  employ  manures  drawn  from 
other  sources.  The  Hohenheim  managers  drew  from  their  lands  large  supplies,  but 
took  no  care  to  compensate  the  soil  by  imported  manures.  But  it  soou  appeared,  and 
in  an  alarming  manner,  that  their  skill,  so  highly  prized,  bad  lost  its  power  ov&r  thes* 
fields.  80  long  as  tho  soil  remained  rich,  It  reciprocated  the  care  bestowed  upon  it, 
but,  when  it  became  poor,  appeals  were  in  vain.  The  directors  imagined  that  it  was 
nature  that  had  changed ;  that  climate  and  season,  before  so  favorable,  had  become  un- 
accountably hostile  to  their  efforts ;  nevertheless,  and  as  if  they  thought  that  farm  ma- 
nure produced  crops,  and  that  they  only  wanted  this  material  in  order  to  obtain  better 
harvests,  they  sought  to  remedy  the  evil  by  making  a  larger  quantity  of  farm-yard 
manure,  which  they  were  able  to  do.  During  the  years  1832  to  1841  they  employed  at 
Hohenheim  only  one-fifth  of  the  farm-yard  manure,  and  yet  obtained  from  the  same 
amount  of  land  under  cultivation  20  per  cent,  more  corn  than  in  the  years  1834-lrtGO. 
It  is  easy  to  understand  this  decrease.  By  the  sale  of  cereal  produce,  the  fields  of  Ho- 
henheim lost,  between  1821  and  1860,  106, 000  pounds  of  phosphoric  acid  which  bad  not 
been  restored ;  the  absence  of  one  of  the  elements  which  are  specially  essential  to  tho 

E redaction  of  wheat  became  very  conspicuous  in  tho  diminution  of  the  harvests-  To 
eep  the  harvests  constantly  to  the  same  level,  it  would  be  necessary  to  give  to  the 
fields  of  Hohenheim  396,000  pounds  of  bone  dust ;  so  the  working  of  the  liohenbeim 
lands,  being  considered  a  model  of  excellence  and  recommended  for  imitation,  "has 
proved  very  clearly  that  when  nutritive  principles  are  carried  off  the  farm,  and  no 
compensation  is  given  to  the  land,  the  soil,  however  good,  will,  little  by  littlo,  lose  its 
productiveness.* 

Almost  daily  in  the  agricultural  journals  we  read  of  experiments  made 
with  chemical  manures,  and  the  terms  chemical  manures  and  comple- 
mentary manures  have  become -stereotyped  phrases,  unknown  thirty  or 
forty  years  ago.  In  fact  it  was  not  known  then  bow  plants  grow,  or 
what  they  feed  on.  It  only  needs  a  slight  glance  back  to  the  opinions  of 
the  guiding  spirits  in  agricultural  progress  to  ascertain  how  vague  and 
unsatisfactory  was  the  information  on  mineral  substauces  as  food  for 
plants.  While  we  are  yet  in  much  obscurity  in  regard  to  plant  food,  we 
are  still  far  beyond  the  first  and  second  quarter  of  this  ceutury  in  our 
knowledge  of  the  wants  of  growing  plants.  Sir  Humphry  Davy  was  much 
in  advance  of  his  time  on  notions  of  agricultural  chemistry,  yet  even  be 
had  very  vague  notions  on  the  relation  which  the  mineral  matters  of 
the  soil  bore  to  the  growing  plant,  and  his  idea  of  a  manure  was  that  it 
should  be  of  an  animal  or  vegetable  nature.  In  his  first  lecture  he  says: 

"  Plants  are  found  by  analysis  to  consist  principally  of  charcoal  and  aeriform  mat- 
ter/' and  that  the  principles  which  they  yield,  on  burning  or  distillatiou,  were  derived 
from  elements  "  which^tbey  gain  either  by  their  leaves  trom  the  air  or  by  their  roots 
from  the  soil.  All  manures  from  organized  substances  contain  the  principles  of  vegeta- 
ble matters,  which,  during  putrefaction,  are  rendered  either  soluble  in  water  or  aeri- 
form, and  in  these  states  they  are  capable  of  being  assimilated  to  the  vegetable  organs. 
No  oue  principle  affords  tho  pabulum  of  vegetable  life;  it  is  neither  charcoal  nor  hy- 
drogen, nor  azote,  nor  oxygen  alone,  but  all  of  them  together  in  various  states  and 
various  combinations." 

Here,  while  he  enunciates  broad  principles  truly,  he  narrows  the  nu- 
trition of  the  plant  to  carbon,  hydrogen,  azote,  and  oxygen,  and  their 
combinations  as  the  essential  necessities  of  a  manure,  and  says  that  veg- 
etable substances  decomposing  are  the  true  manures,  because  they  yield 
these  elements.  When  he  treats  of  gypsum,  alkalies,  and  saline  sub- 
stances, or  simple  manures,  as  he  calls  them,  he  says  their  action  is  very 
obscure,  and  likens  them  to  condiments  or  stimulants  in  the  animal 
economy,  which  render  the  common  food  more  nutritive,  but  never  states 
that  they  are  the  food  of  plants.  He  approaches  closely  to  Liebig's 
idea  when  he  alludes* to  the  operation  of  the  true  alkalies,  whose  mode 
of  action  he  thought  was  most  simple  and  distinct.  He  says:  "They 
are  found  in  all  plants,  and  may,  therefore,  be  regarded  as  their  essen- 
tial elements."  But  he  loses  this  idea  and  adds,  "they  may  be  useful  in 
introducing  various  principles  into  the  sap  of  vegetables  which  may  be 

*  Translation  from  vol.  viii,  International  Jury  Reports  of  Paris,  1867 ;  p.%2*>l. 
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subservient  to  tbeir  nourishment"  Chalks,  marls,  and  powdered  lime- 
stones were,  in  his  view,  poly  amendments  to  the  soil,  and  not  any  ma- 
terial which  could  supply  needful  food  to  plants.  He  writes:  " They  act 
merely  by  forming  a  useful  earthy  ingredient  of  the  soil."  Thus  Davy 
gave  the  stamp  of  his  genius  to  the  extension  of  the  idea  that  manures 
are  improvements  or  amendments  to  ground  in  the  first  instance*,  and 
that  their  value  as  food  materials  to  the  plant  is  only  secondary. 

Jethro  Tull  was  the  first  writer  who  brought  forward  the  idea  that 
minute  earthy  particles  supply  the  whole  nutriment  of  the  vegetable 
world.  He  anticipated  Liebig  in  the  grand  idea  that  the  mineral  mat- 
ters of  the  soil  are  the  food  of  plants;  but  his  notion  of  manures  was 
that  they  act  in  no  other  way  than  in  ameliorating  the  texture  of  the 
soil ;  that  in  fact  their  agency  is  mechanical.  "All  sorts  of  dungs  and 
compost,''  writes  Tull,  "eoutain  some  matter  which,  when  mixed  with 
the  soil,  ferments  therein,  and  by  such  ferment  dissolves,  crumbles, 
and  divides  the  earth  very  much.  This  is  the  chief  aud  almost  the  only 
use  of  dung,  for,  as  to  the  earthy  part  of  it,  the  quantity  is  so  very  small 
that,  after  a  perfect  putrefaction,  it  appears  to  bear  a  most  inconsider- 
able proportion  to  the  soU  it  is  destined  to  manure,  and  therefore,  in 
that  respect,  is  next  to  nothing."  This  view  of  Tull,  which  was  first 
published  in  1753,  was  given  out  when  he  was  unable  to  support  it  by 
any  experimental  proof;  and  the  idea,  therefore,  fell  lifeless,  to  be  re- 
suscitated by  Liebig,  with  the  many  proofs  which  he  adduced. 

Nearly  tbirtv  years  ago  Liebig  pointed  out  that  farm-yard  manure  is 
notiudispensable;  that  it  may  be  successfully  replaced  (although  not  then 
economically)  by  the  employment  of  various  substances  of  mineral  ori- 
gin, bodies  coutaininjr  nitrogen  and  those  devoid  of  that  element,  se- 
lected from  those  which  can  yield  to  plants  all  the  constituents  which 
they  need  for  development.  Siuce  that  time  the  experiments  of  Kuhl- 
mann,  and  subsequently  those  of  Boussiugault,  Barclay,  Hannan,  Gil- 
bert and  Lawes,  Schattenmann,  Turner,  Wilson,  and  others,  have  eon- 
firmed  the  views  of  that  great  chemist,  and  demonstrated  the  special 
fact  that  nitrates  and  ammonia  salts  are  able  to  supply  to  the  soil  all 
the  nitrogen  necessary  to  endow  it  with  fertility ;  and  finally  the  more  re- 
cent results  of  Georges  Ville  prove  that  these  nitrates  and  ammonia 
salts,  united  with  phosphate  of  lime,  with  potash  sares  and  gypsum,  tire 
sufficient  to  replace  farm  manure  where  it  cannot  be  supplied. 

It  will  beseeu  in  this  summary  that  no  mention  has  yet  been  made  ot 
humus,  or  the  decomposed  vegetable  matter  of  varied  composition  known 
under  that  name.  Boussingault,  in  his  work,  Rural  Economy,  treating 
of  the  rotation  of  crops,  (Chapter  7,)  gives  his  view  as  to  what  the  food 
of  plants  consists  of:  "It  is  known  that  the  atmosphere  and  the  organic 
matters  diffused  through  the  earth  concur  simultaneously  to  maintain 
the  life  of  plants,  but  how  far  each  contributes  is  undetermined  j"  but 
of  the  real  practical  value  of  humus  he  had  no  doubt.  Some  of  Liebig?s 
strongest  efforts  were  directed  to  show  that  it  may  be  dispensed  with  as  a 
food  of  plants,  and  consequently  as  a  manure ;  and  the  experiments  of 
Gilbert  and  Lawes  and  of  Ville  seem  to  show  that  humus  is  not  abso- 
lutely necessary  as  an  amendment  to  land ;  yet,  after  the  lapse  of  twenty- 
nine  years,  the  statement  of  J.  W.  Johnston,  of  England,  as  to  the  im- 
portance of  humus  in  the  soil,  is  as  true  now  as  then : 

It  is  consistent  with  almost  universal  observation  that  the  same  soil  is  inoro  pro- 
ductive when  organic  vegetable  matter  is  present,  than  when  it  is  wholly  absent.  In 
fact,  humus  acts  in  a  way  so  different  from  the  chemical  substances  which  Liebig  and 
others  have  shown  may  be  substituted  for  it,  that  it  cannot  be  fairly  estimated  when 
contrasted  with  them.  Humus  gives  physical  qualities  to  the  soil  which  cannot  be 
bestowed  by  any  of  the  food  materials  of  plants.    It  places  a  soil  in  relation  witlj.  the 


432  AGEICULTUKAL   REPORT. 

forces  of  nature,  with  heat,  light,  electricity,  aud  with  energy  generally — with  that  form 
of  it  called  vital  force — and  thns  regulates  the  rate  and  mode  of  growth  in  a  manner 
wholly  unknown  to  mere  chemical  food  elements.  Thns,  humus  retains  the  moisture 
in  a  soil ;  by  its  slow  decomposition  it  evolves  heat,  and  raises  the  temperature  above 
that  oftand  not  supplied  with  it.  Thus  heat  and  moisture  are  gradually  offered  to  the 
growing  vegetable  germs.  By  its  darker  color  it  absorbs  the  solar  heat,  which  is  for  a 
i uno  retained,  and  is  therefore  converted  into  energy  or  vital  power  by  the  presence  of 
humus.  A  gentle  development  of  carbonic  acid  takes  place,  which,  dissolved  and 
retained  by  the  moist  humus,  dissolves  phosphate  and  carbonate  of  lime,  and  renders 
even  alkaline  soils  more  readily  soluble.  And  further,  this  carbonic  acid  decomposes 
the  double  and  trisilicates  in  the  soil,  liberating  the  siHca  in  a  finely-divided  and  solu- 
ble. ft>rm  suitable  for  the  growth  of  cereals. 

Tfite  is  a  long  list  of  properties  dependent  upon  tho  presence  of  humus 
in  the  soil,  which  are  too  much  overlooked  by  the  upholders  of  the 
mineral-manure  theory. 

When  we  acknowledge  that  to  Liebig  belongs  the  idea  of  employing 
mineral  agents  to  increase  tho  fertility  of  soils,  it  must  not  be  forgotten 
that  marling  lands,  or  applications  of  lime  carbonate,  is  not  new,  and  was 
practiced  long  before  the  birth  of  that  illustrious  chemist.  Plaster  or 
gypsum  was  similarly  applied  by  our  own  Franklin  and  others  the  lat- 
ter jhalf  of  the  last  century.  So  also  the  use  of  common  salt,  bone-dust, 
and  even  guano,  is  little  else  than  illustrations  of  the  practice  of  supply- 
ing mineral  principles  to  the  soil.  These  were  applied  from  some  vague 
knowledge  that  the  land  was  somehow  benefited  by  their  action ;  but 
tho  idea  of  a  mineral  food  for  plants — the  "mmeral  theory"  as  it  is 
termed — and  its  application  to  practice  dates  no  farther  back  than  1839, 
and  justly  belongs  to  Liebig;  yet  the  first  essays  in  this  direction  were 
little  else  than  failures.  Liebig  believed  that  rain-water  carried  off 
touch  of  soluble  saline  matter  from  the  land,  or  sweeps  it  down  into  the 
sub-soil  out  of  the  reach  of  any  but  the  deepest-rooted  plants.  He 
thought  also  that,  as  cereals  require  alkalies  and  silica,  it  would  be  best 
to  supply  these  after  they  had  been  fused  together,  as  occurs  in  glass- 
factories,  so  that  they  might  very  slowly  decompose,  and  keep  up  a 
gradual  but  moderate  supply  of  the  necessary  mineral  food.  He  alludes 
in  the  chapter  on  soils  in  his  Agricultural  Chemistry  (1840)  to  the  ash  of 
straw  from  the  bake-ovens  of  Hesse,  and  to  the  use  of  soluble  glass  as 
a  mode  of  giving  both  alkalies  and  silica  to  plants.    He  writes : 

A  compost  manure,  finch  is  adapted  to  furnish  all  the  inorganic  matters  to  wheat 
oats,  and  barley,  may  be  made  by  mixing  ecjual  parts  of  bone-dust,  and  a  solution  of 
silicate  of  potash,  (known  as  soluble  glass  ot  commerce,)  allowing  this  mixture  to  dry, 
aud  then  adding  ten  or  twelve  parts  of  gypsum,  with  sixteen  parts  of  common  salt 
Such  a  compost  would  render  unnecessary  the  animal  manures,  which  act  by  their  in- 
organic ingredients. 

Here  is  the  idea  of  replacement  of  organic  by  mineral  manures,  whiefa 
lies  at  the  bottom  of  the  system  of  modern  manuring. 

Liebig's  fear  of  exhaustion  of  soils  by  rain-water  or  drainage  carrying 
off  soluble  saline  matter  proved  to  be  groundless ;  for  Way  showed  that 
arable  land,  by  virtue  of  the  clay  which  it  contains,  possesses  a  remark- 
able absorbing  power,  rendering  it  capable  of  appropriating  and  fixing 
within  its  particles  tho  important  saline  matters  and  nitrated  compound 
suitable  for  vegetable  growth,  presented  to  that  clay  by  the  water  hold- 
ing them  in  solution.  Liebig;?s  fear  of  lixiviation  of  the  soil  was  ground- 
less, and  a  growing  appreciation  of  this  circumstance — the  absorbent  and 
retentive  power  of  saline  matter  by  the  clay  in  a  soil — led  Euhlmann, 
Boussingault,  Gilbert  and  Lawes,  Voelcker,  and  above  all,  Georges 
Yille,  to  adopt  with  marked  success  the  employment  of  various  saline 
matters  as  substitutes  for  farm-yard  manure  as  a  fertilizing  agent. 
Hence  to  the  idea  of  "  mineral  theory "  is  now  superadded  that  of 
"ehemical  manures."    It  is,  however,  to  the  exertions  of  Ville  that  the 
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subject  of  special  manures  has  received  so  much  attention  of  late ;  for 
which  exertions  he  has  been  rewarded  with  the  position  of  extra  pro- 
fessor (professeur-administrateurj  in  the  Museum  of  Natural  History  in 
Paris,  where  he  delivers  a  course  of  lectures  annually,  and  subjects 
his  theories  to  practice  on  an  experimental  farm  at  Vincennes,  estab- 
lished by  the  Emperor  upon  land  adjoining  the  imperial  farm.  This 
farm  occupies  a  surface  of  three  hectares,*  divided  into  live  parallel 
lots,  each  of  which  is  subdivided  into  twenty-four  parcels  of  land.  The 
manures  are  made  with  chemically  pure  ingredients,  representing  the 
constituent  minerals  of  plants.  Operations  were  commenced  here  by 
Ville  in  1800,  the  results  of  which  constitute  the  theme  of  his  yearly 
lectures  in  the  museum.  The  principle  at  the  basis  of  his  experiments 
is  to  supply  as  nourishment  for  plants  those  principles  or  salts  which, 
according  to  analysis,  are  a  part  of  their  composition,  and  therefore  are 
necessary  for  them;  and  as  the  species  of  plants  may  be  numbered  by 
the  thousand,  the  manure  or  mineral  supply  must  vary  accordingly. 

The  rule  of  this  modern  school,  headed  by  Liebig,  Lawes,  Voelcker, 
and  Ville,  is,  therefore,  to  supply  to  the  land  more  phosphate,  more 
potassa,  and  more  lime  than  the  harvests  remove  from  it ;  and,  according 
to  the  statement  of  these  analyses,  to  furnish  those  elements  which 
roots  need  and  absorb.  The  rationality  of  the  theory  which  underlies 
this  rule  ought  to  recommend  it  to  public  favor.  It  is  only  necessary  to 
know  beforehand  what  mineral  element  a  plant  requires,  and  it  would 
appear  at  first  sight  a  very  simple  matter  to  have  this  question  deter- 
mined. All  our  common  crops  of  food  for  man  or  cattle  have  been 
analyzed  by  accurate  and  reliable  chemists.  Select  one  of  these  and 
adopt  it  as  the  standard.  But  in  looking  over  the  several  analyses  of 
any  simple  plant,  made  by  different  chemists,  we  do  not  find  that  uni- 
formity of  results  which  is  desirable  to  render  them  reliable  as  exact 
statements.  The  substances  present  are  found  to  differ  very  consider- 
ably in  their  nature,  as  well  as  in  amount,  and  we  have  learned  that 
some  of  this  difference  is  due  to  varieties  of  soil,  some  to  differences  in 
the  manure,  and  some  to  changes  of  climate  and  season ;  that  is  to  say, 
to  greater  or  less  continuance  of  solar  heat  and  varying  amount  of. 
rain-fall.  A  plant  is,  to  some  extent,  like  an  animal ;  if  plenty  of  food 
is  supplied  it  will  take  up  more  than  it  needs ;  and  if  there  is  a  'defi- 
ciency of  one  element  it  will  take  up  another  to  supply  the  vacancy. 
Here,  then,  is  a  difficulty  at  the  outset ;  how  much  of  the  quantity  taken 
up  is  the  proper  sum  for  healthy  existence,  and  how  much  is  superfluity ; 
and,  since  the  elements  vary  in  their  nature,  as  found  in  plauts  grown 
in  two  localities,  we  are  considerably  in  the  dark  as  to  which  is  the 
necessary  and  which  the  complementary  element.  We  need  greater 
exactness,  and  this  we  shall  not  attain  until  each  plant  is  considered  an 
individual  requiring  a  certain  amount  of  soluble  food  for  its  growth  and 
development ;  until,  in  fact,  we  treat  it  like  an  animal  or  man.  Man  re- 
quires, when  of  average  weight,  (140  pounds,)  thirty  ounces  avoirdupois 
of  solid  food  daily,  one-fifth  of  which,  at  least,  should  be  albuminous  and 
four- fifths  amylaceous;  about  sixty  grains  of  salt, and  four  pints  of 
fluid.  Just  such  a  formula  is  necessary  for  each  species  of  plant,  and  in 
order  to  obtain  it  exactly  we  have,  by  experiments  yet  to  be  made,  to 
determine  the  essential  aud  the  supplementary  food  of  the  species.  We 
know  that  soda  will  replace  potash,  and  that  magnesia  may  replaco 
lime,  but  we  do  not  always  know  under  what  circumstances  and  how  far 
these  aliments  best  subserve  the  ends  for  which  we  grow  the  species. 

*  Hectaro,  2.4711  acres. 
28  A 
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Extended  analyses  of  American  food  crops  are  needed,  for  those  made 
in  one  country  cannot  be  made  a  rule  for  another  country,  where  lati- 
tude, solar  heat,  and  meteorologic  influences  are  very  different.  The 
plant  differs  from  the  animal  in  this :  the  animal  heat  is  developed  by 
changes  within  the  animal,  and  the  latter  is  nourished  and  developed 
iu  proportion  to  that  internal  temperature,  the  sources  of  which  are 
within;  in  plants  the  sources  are  witliouL  The  chemical  changes  which 
are  continually  going  on  in  the  growiug  plant  are  of  that  smaller 
amount  which  is  not  sufficient  to  increase  the  temperature  of  the  plant  5 
the  energy  displayed  in  the  growing  plant  is  expended  iu  the  formation 
of  lignine,  starch,  gum,  sugar,  and  proteine  bodies,  and  in  the  evolution 
of  carbonio  acid  aud  other  gases,  and  thus  none  of  it  appears  to  icarnt 
the  plant,  except  in  those  rare  instances  of  inflorescence  in  a  few  spe- 
cies. It  is  the  external  temperature  which  warms  the  plant ;  and,  as 
the  solar  heat  augments  or  lessens,  so  do  the  physical  processes  of  os- 
mose absorption,  selection,  &c.,  proceed  with  more  or  less  energy  as  the 
external  heat  varies.  Hence,  before  we  can  give  a  formula  for  what  plants 
need,  it  will  be  necessary  that  a  large  number  of  chemical  analyses 
should  be  made.  The  teachings  of  Liebig  have  been  carried  into  ex- 
perimental practice  in  France,  by  Ville,  who  started  with  the  idea  that 
the  mineral  elements  of  the  soil  are  the  true  and  only  food  of  plants ; 
and,  if  these  minerals  are  not  present  or  in  sufficient  quantity,  they 
must  be  added ;  and  that  manures,  therefore,  must  be  chiefly  mineral. 
To  explain  this  practice  a  few  preliminary  observations  should  here  be 
presented.  The  elementary  forms  of  matter  which  plants  require  are 
narrowed  down  to  fourteen,  four  of  which  are  organic,  and  ten  mineral 
or  inorganic,  viz,  carbon,  hydrogen,  oxygen,  and  nitrogen,  organic  de- 
ments which  represent  ninety-five  parts  in  a  hundred  of  the  comi>osition  of 
plants;  phosphorus,  sulphur,  chlorine,  silicium,  iron,  manganese,  lime, 
magnesia,  soda,  and  potassa,  mineral  elements,  rarely  exceeding  live 
per  cent.,  but  they  are  necessary  and  must  be  present.  The  organic 
elements  are  supplied  as  follows :  the  carbon  chiefly  by  carbonic  acid, 
partly  by  humus  in  the  soil ;  the  hydrogen  and  oxygen  by  water,  (rain,) 
.and  the  nitrogen  by  the  nitrogen  and  the  ammonia  in  the  air,  and  by 
ammonia  and  nitrates  in  the  soil. 

The  inorganic  elements,  ten  in  number,  are  not  equally  absorbed  by 
plants ;  some  of  them  in  so  very  small  proportion  that  all  soils  are 
amply  supplied  with  them ;  such  are  sulphur,  silicium,  manganese,  and 
iron.  In  fact,  of  the  whole  series  of  elements,  organic  and  inorganic, 
only  four  need  to  be  added  in  quantity  as  a  manure,  namely,  nitrogen, 
phosphoric  acid,  (phosphorus,)  potassa,  and  lime.  The  phosphoric  acid 
may  be  supplied  by  bones,  apatite,  phosphorite,  coprolites,  fossils,  marls 
and  remains,  and  greensand.  The  potassa  from  the  primary  or  crystal- 
line rocks,  as  the  granites  and  feldspatbic  rocks,  which  constitute  chains 
of  mountains,  and  yield  10  to  15  per  cent,  of  potassa ;  from  sea  water, 
which,  in  defect  of  other  sources,  may,  by  Balard's  process,  have  its  po- 
tassa extracted ;  and  from  saline  deposits  rich  in  potassa,  such  as  those 
at  Stassfurth  in  Prussia.  The  lime  from  the  usual  sources  of  gypsum, 
marls,  limestones,  and  other  calcareous  substances.  Out  of  compounds 
containing  these  four  elements,  Ville  forms  his  manure,  which,  because 
it  supplies  all  that  is  needed,  is  termed  by  him  the  "  complete  manure,** 
(engrais  complet.)    The  proportions  in  the  complete  manure  are : 

Pounds.  Ounces. 

Superphosphate  of  liine 8         14 

Nitrato  of  potassa ,. ... T ^ 4  7 
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Pouudb.  Omicea. 

Sulphate  of  nmtuouia .r>  'J 

Sulphate  o**  lime li  10 

«jr>  s 

•  • 

This  corres]>oiuls  to  12  kilograms,*  French  weight,  costs  three  francs, 
and  is  recommended  for  an  aret  of  land.  All  these  substances  may  not 
be  wanting  in  the  soil,  nor  bo  needed  by  the  crop ;  hence  any  one  or 
more  of  them  may  be  omitted,  still  preserving  the  formula  with  the  re- 
sidual components. .  For  example,  there  is  the  manure  without  potassa, 
in  which  is  simply  omitted  the  amount  of  nitrate  of  potassa ;  the  manure 
without  phosphate,  in  which  is  omitted  only  the  superphosphate  of  lime; 
and  so  of  the  remainder,  which  class  he  calls  incomplete  manures.  The 
term  complete,  as  applied  to  a  manure  which  is  intended  to  contain  only 
four  out  of  fourteen  necessary  elements,  is  very  inexact,  and  calculated 
to  throw  discredit  on  the  efforts  of  Ville.  No  doubt  many  lands  are 
rich  enough  in  sulphates,  chlorides,  magnesia,  and  iron  not  to  need 
those  matters  which  Ville  neglects  to  supply,  but  that  does  not  lessen 
the  necessity  tor  a  complete  manure  containing  everything  which  the 
crop  requires ;  with  less  than  that  it  is  incomplete,  as  is  his  second  class. 
Ville  has  applied  his  manures,  complete  and  incomplete,  with  results 
which  seem  to  support  the  views  of  the  school  of  Liebig. 

The  experiments  of  Kuhlmann,  published  in  1843,  and  continued  by 
•subsequent  trials  of  other  agricultural  inquirers,  have  amply  proved 
that  ammoniacal  salts  and  salts  of  nitric  acid  (nitrates  of  alkalies)  fur- 
nish nitrogen  as  abundantly  and  rapidly  as  do  the  nitrogenized  princi- 
ples in  farm  manure,  and  that  they  may  be  used  when  ammonia  is 
needed  for  a  growing  crop. 

Ville  has  ingrafted  on  his  practice  of  manuring  the  idea  that  ni- 
trogen may  be  assimilated  by  vegetation  under  three  forms:  1.  In 
the  state  of  ammonia  or  its  salts;  U.  Iu  the  state  of  a  nitrate;  3. 
In  the  state  of  gaseous  nitrogen  from  the  air.  Each  of  these  three 
forms  presents  advantages  to  certain  species.  Thus  the  ammonia  for 
wheat,  the  nitrates  for  beet-roots,  and  nitrogen  in  its  gaseous  form  for 
leguminous  plants,  as  clover ;  so  that  the  amount  and  the  form  in  which 
the  nitrogen  is  supplied  may  vary  with  the  crop.  The  sulphate  of 
ainmonia  and  the  nitrate  of  soda  are  the  only  two  salts  which  can  be 
used  economically.  The  sulphate  of  ammonia  yields  20  per  cent,  of 
nitrogen,  and  the  nitrate  of  soda  15  per  cent.  On  account  of  their  con- 
centration and  ready  solubility,  they  require  to  be  mixed  with:  fotir  or 
live  times  their  weight  of  fine  dry  clay  or  mold;  animal  debris  may 
replace  these  salts.  By  their  slow  decomposition  a  loss  of  ammonia 
occurs  equal  to  30  per  cent.,  which  escapes  into  the  air  as  nitrogeu  gas, 
a  loss  which  happens  with  farm  manure.  On  a  hectare  of  land  in 
wheat,  those  manures  were  applied  with  the  following  result,  the  weight 
of  grain  being  in  hectoliters:  J 

With  complete  mauuro 39  hectoliters. 

With  complete  manure,  without  lime ' . .  37  " 

With  complete  manure,  without  potassa 2S  4i 

With  complete  manure,  without  phosphate 24  '* 

With  complete  mauure,  without  nitrogeu 13  ** 

Laud  without  manure 11  u 

This  soil  already  contained,  in  100,000  parts,  984  parts  c£  lime,  58  of  po- 
tassa, and  45  of  phosphoric  acid. 

Kilogram,  2.204737  pounds.  t  Are,  0.0247  acre,  or  119.6  square  yards. 

t  Hectoliter,  2.&37H2  bushels. 
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In  the  Department  of  Somme  an  experiment  on  beet-roQts  afforded, 
(according  to  £.  Marchand,  in  the  Memoirs  of  the  Imperial  and  Central 
Society  or  Agriculture  of  France,  1866,)  in  roots : 

With  50,000  kilograms  of  farm  manure 35, 000  kilograms. 

With  complete  manure 51,000         u 

With  complete  manure,  without  lime 47,000 

With  complete  manure,  without  potasna 42,000 

With  complete  manure,  without  phosphate 117,000 

With  complete  manure,  without  nitrogen 36,000 

Laud  without  manure 25,000 

These  results  accord  with  the  precediug. 

An  experiment  made  within  the  tropics,  at  Guadeloupe,  on  the  sugar 
cane,  yielded  per  hectare  of  canes,  stripped  of  leaf— 

With  complete  manure 57, 600  kilograms. 

With  complete  manure,  without  lime 50,000  " 

With  complete  manure,  without  potash 35,000  " 

With  complete  manure,  without  phosphoric  acid 15, 000  " 

With  complete  manure,  without  nitrogen 56,000         " 

Land  without  manure 3,000         " 

This  last  experiment  points  to  land  already  endowed  with  enough  of 
assimilable  nitrogen,  bnt  demanding  the  active  intervention  of  potash 
and  phosphoric  acid  to  give  abundant  harvests. 

By  subjecting  small  plots  of  land,  as  specimen  types  of  extended  cul- 
tivation, to  trial  essays,  Vilie  easily  arrived  at  the  power  of  production 
of  the  land  and  its  particular  need  of  each  fertilizing  agent  to  put  it  in 
a  condition  to  yield  full  crops.  This,  in  tact,  is  what  is  going  on  every- 
where in  Germany  at  the  various  agricultural  experimental  farms,  (ver- 
such-stationenj  The  repetition  and  extension  of  the  plan  might  be  a 
duty  of  the  agricultural  colleges  of  this  country.  That  Ville  has  dis- 
tanced all  other  experimenters  in  showing  the  particular  value  of 
each  mineral  salt  in  increasing  the  produce  of  the  land,  there  is  do 
doubt;  and  E.  Marchand  attests  the  value  of  the  influence  of  Villeto 
teachings  upon  various  soils  of  France.  In  the  Department  of  Drome 
a  rocky  hillside  was  grubbed  for  experiment,  and  it  gave,  without  ma- 
nure, 2J  hectoliters  of  wheat — scarcely  the  seed  used.  With  the  spe- 
cial wheat  manure,  it  yielded  30  hectoliters.  Ville's  formula  for  this 
wheat  manure  is : 

Kilogram*.  Value  in  franc*. 

Acid  phosphate  of  lime 600  96 

Nitrate  of  notastta 400  248 

Hulphate  of  ammonia *. 255  102 

Sulphate  of  lime 350  7 

Total  coat 453 


In  Champagne,  uncultivated  land,  not  worth  170  fraucs  the  hectare, 
yielded,  with  1,200  kilograms  of  this  special  manure,  33  hectoliters  of 
wheat ;  with  100  cubic  meters*  of  farm  manure,  it  produced  only  13 
hectoliters.  Land  producing  without  manure  only  2£  hectoliters  of 
grain,  gave  8  hectoliters  under  the  influence  of  40,000  kilograms  of 
good  farm  manure,  and  28  under  the  influence  of  the  wheat  manure. 
Masson  and  Izarn,  at  Evreux,  produced,  with  the  complete  manure,  40 
hectoliters  of  wheat,  when,  with  30,000  kilograms  of  manure,  they  ob- 
tained only  19  hectoliters.  Land  produciug  8,000  kilograms  of  potatoes 
when  manured  with  35,000  kilograms  of  barn-yard  manure,  gave  16,000 
kilograms,  or  exactly  double  the  product,  with  the  complete  manure. 

*  Meter,  1,09363  yard  in  length, 
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A  document  published  by  the  Central  Society  of  Agriculture  pf  Bel- 
gium describes  a  piece  of  land  of  a  sugar  plantation  in  the  Commune 
of  Vis6  (Province  of  Liege)  which  had  become  so  beet-sick  that  neither 
manure  nor  rotations  could  produce  any  root  fit  for  manufacture.  This 
piece  was  divided  into  two  portions,  on  one  of  which  Ville's  chemical  beet 
manure  was  used,  and  on  the  other  a  strong  supply  of  good  farm  manure 
was  applied.  During  the  early  growth  the  difference  was  so  apparent 
as  to  astonish  the  workmen.  At  the  harvest  39,520  kilograms  of  uniform 
excellent  roots  were  taken  off  the  Ville  portion,  while  from  the  barn- 
manured  piece  only  18,200  kilograms  of  inferior,  stunted  roots  were 
obtained.  It  would  be  easy  to  multiply  the  recital  of  results  made 
in  different  parts  of  France,  all  showing  the  real  value  of  these  mineral 
manures. 

To  obtain  the  utmost  value  of  each  mineral  in  the  manure,  Ville 
modifies  his  formulas.  Thus,  in  a  four-year  shift,  comprising  the  rota- 
tion of  beets,  wheat,  clover,  and  wheat,  he  prefers  to  employ  each  year 
the  following  manures : 

First  year,  beet  root :  Acid  phosphate  of  lime  400  kilograms ;  nitrate  of  potassa,  200 
kilograms ;  nitrate  of  soda,  400  kilograms ;  sulphate  of  lime,  300  kilograms. 

Second  year,  wheat :  Sulphate  of  ammonia,  300  kilograms. 

Third  year,  clover:  Acid  phosphate  of  lime,  400  kilograms ;  nitrate  of  potassa,  200 
kilograms ;  sulphate  of  lime.  400  kilograms. 

Fourth  year,  wheat :  Sulphate  of  ammonia,  300  kilograms. 

The  whole  cost  of  these  manures  in  France  is  770  francs,  equal  to  a 
yearly  outlay  of  192  francs  50  centimes.  We  watch  with  intense  inter- 
est the  working  out  of  this  agricultural  problem  in  France,  as  it  involves 
two  very  important  considerations,  namely:  1st.  The  use  of  chemical  sub- 
stances as  manures,  given  in  exact  weights  and  in  variety  suitable  for 
rotations,-  2d.  Of  the  sole  dependence  upon  these  to  the  neglect, either 
partial  or  total,  of  the  use  of  barn  manure,  and  of  a  supply  of  vegetable 
matter  in  the  soil. 

Two  questions  force  themselves  upon  the  consideration  of  those  who 
look  on  this  French  experiment,  viz :  1st.  Can  land  be  treated  indefi- 
nitely to  raise  crops  by  the  use  of  chemical  manures  alone?  2d.  Is  it 
advantageous,  in  a  financial  or  economic  point  of  view,  to  employ 
chemical  manures  f  The  first  question  is  one  which  no  argument  can 
decide ;  it  is  one  to  be  settled  by  repeated  experiments.  If  solved  in  the 
affirmative,  it  is  a  very  important  step  in  advance  in  practical  agricul- 
ture. The  second  question  can  be  decided  much  sooner.  There  are, 
already,  warning  voices  raised  from  different  localities  in  France  that, 
with  the  present  prices  of  chemical  substances,  these  mineral  manures 
cannot  compete  with  those  of  the  farm-yard.  In  that  country  ammoni- 
acal  salts  cost  2  francs  the'kilogram ;  insoluble  organic  matter,  1  franc; 
insoluble  phosphate,  25  centimes;  soluble  phosphate,  75  centimes; 
potassa,  60  centimes ;  pure  lime,  l|  centime :  and  Peruvian  guano  33 
centimes  the  kilogram.  Whenever  chemical  manures  exceed  the  pre- 
ceding rates  to  any  extent,  they  will  cease  to  be  remuneratively 
employed.  A  little  time  will  settle  this  question,  also.  Meanwhile,  the 
well-known  fact  of  soil  exhaustion  is  apparent,  and  we  should  take  to 
heart  the  following  language  of  Liebig : 

The  visible,  gradual  deterioration  of  tile  arable  soils  of  most  civilized  countries  can- 
not bnt  command  the  serious  attention  of  all  men  who  take  an  interest  in  the  public 
welfare.  It  is  of  the  utmost  importance  that  we  do  not  deceive  ourselves  respecting 
the  danger  indicated  by  these  signs  as  threatening  the  future  of  populations.  An  im- 
pending evil  is  not  evaded  by  denying  its  existence,  or  shutting  our  eyes  to  the  signs  of 
its  approach.  It  is  our  duty  to  examine  and  appreciate  the  signs.  If  the  source  of  the 
evil  Is  once  detected,'  the  first  step  is  thereby  taken  to  remove  it  forever. 
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Wo  .are  in  the  transition  state  of  agricultural  theory  and  practice;  we 
may  at  present  believe  that  Liebig  and  Viile  and  Lawes  have  under- 
estimated the  value  of  hnraus  and  of  barn-yard  manure,  and  have  over- 
estimated those  soluble  saline  preparations  which  Ville's  chemical 
manures  contain;  but  these  men  are  still  working  out  their  problem, 
and  if  successful  in  proving  their  position  they  will  have  dashed  out 
idols  to  the  ground,  and  as  converts  to  the  new  faith  we  shall  have  no 
desire  to  raise  them.  The  science  as  well  as  the  practice  of  agriculture 
is  progressive. 


CURRENT  FACTS  IN  AGRICULTURE. 

FERTILIZERS. 

Manufactured  fertilizers  at  the  South. — A  letter  to  tlie  Department  from 
Mr.  Lawrence  Sangston,  president  of  the  Maryland  Fertilizing  Company, 
of  Baltimore,  Maryland,  gives  some  idea  of  the  extensive  use  of  manu- 
factured fertilizers  at  the  South.  He  states  that  during  about  fonr 
months  from  December,  1869,  to  April,  1870, 30,000  tons  of  manufactured 
fertilizers  passed  through  Charleston,  over  the  South  Carolina  Railroad, 
about  one-half  of  which  was  manufactured  in  that  city.  During  the 
same  period  the  Georgia  Central  Railroad  carried  from  Savannah  47,000 
tons:  and  about  25,000  tons  were  forwarded  from  other  ports  in  Georgia, 
South  Carolina,  and  North  Carolina,  making  a  total  of  102,000  tons, 
bearing  a  valuation,  at  points  of  delivery,  of  $7,000,000. 

A  large  number  of  companies  and  individuals,  near  Charleston,  South 
Carolina,  are  engaged  in  mining  and  preparing  crude  phosphates  for  ship- 
ment. Mr.  Sangston  says :  "  The  South  Carolina  phosphates  are  fast  sap- 
planting  those  of  the  West  Indies.  Being  similar  to  the  ordinary  bones 
or  bone-ash  of  commerce,  they  dissolve  more  easily  and  in  weaker  acids 
than  the  mineral  or  volcanic  phosphates  of  the  West  Indies,  and  their 
comparative  freedom  from  iron  or  alumiua  enables  the  manufacturer  to 
produce  a  better  article  at  no  greater  cost.  They  are  used  exclusively 
in  the  Charleston  manufactories,  and  in  fully  three-fourths  of  those  in 
the  Northern  States  they  are  used  wholly  or  in  part.  Nearly  every  ship 
loaded  at  Charleston  with  cotton  for  Europe  takes  two  to  three  hundred 
tons  as  dead  weight ;  and  occasionally  entire  cargoes  are  sent  to  England, 
Scotland,  and  Ireland.  Large  orders  for  France  and  Germany  were 
unfilled  at  the  commencement  of  the  European  war.  A  recent  Spanish 
paper  states  that — 

There  is  about  to  bo  built  in  Valencia  an  establishment  for  the  manufacture  of 
"miners'  artificial  guano."  This  new  product,  which  is  composed  of  South  Carolina 
phosphatio  deposits,  subjected  to  a  tffcatment  of  sulphuric  acid  and  sal  ammoniac,  is 
destined  to  become  a  formidable  rival  of  the  Peruvian  guano,  large  quantifies  nf 
which  are  consumed  in  that  province. 

Shipments  qf  fertilizers  from  Chicago. — A  *recent  statement  of  the 
amounts  of  manufactured  fertilizers  shipped  south  and  east  from 
Ohicago  during  several  years  past  shows  the  annual  average  to  be  0,000 
tons.  The  material  from  which  these  fertilizers  are  manufactured  is  in 
v£ry  large  proportion  furnished  by  the  slaughtering  establishments  of 
that  city. 

Tmports  of  guano. — The  first  cargo  of  guano  imported  into  this  country 
was  received  about  a  quarter  of  a  century  ago.  The  demand  grew 
rapidly,  and  in  the  year  ending  June  30, 1848,  the  receipts  amounted  to 
1,013  tons,  increasing  in  the  following  year  to  21,243  tons.    During  the 
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ten  years  ending  June  30, 1860,  the  total  imports  of  guano  into  the 
United  States  amounted  to  842,787  tons ;  the  amount  reexported  daring 
the  same  period  being  71,788  tons.  The  imports  of  1854  and  1855  were 
exceptionally  large,  in  the  former  year  reaching  175,840  tons,  and  in 
the  latter  year  173,961  tons.  The  following  is  a  statement  of  the 
amounts  of  guano  imported  into  the  United  States  during  the  decade 
ending  June  30, 1870,  and  the  amounts  reexported  during  the  same 
period: 


Tears. 


1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

Total 


IMPORTED. 


Tons. 


112, 202 
22,089 
2,587 
9, 568 
17,241 
37,464 
76, 770 
47, 586 
13, 329 
48,749 


387,585 


Value. 


$449,822 

195, 488 

28,288 

138, 555 

273, 109 

397,184 

1, 670, 493 

1,219,519 

204, 34R 

1, 415, 519 


O   09 

•13 

©  Jh  « 
>   $*« 


$4  01 

8  85 

10  93 

14  48 

15  85 
10  60 
21  76 
25  C2 
15  33 
29  04 


5, 992, 325  |  15  46 


nEfiXPORTKD. 


2, 455 

1,460 

56,324 

14,064 

1,669 

240 

80 

1,190 

156 

59 


77,697 


$88,818 

55, 039 

3, 270, 202 

849, 668 

83, 668 

15, 595 

5, 110 

71,793 

5, 744 

2,700 


4, 448, 427 


$36  17 
37  70 

58  06 
60  41 
50  13 
64  98 
63  88 
60  33 
36  82 
45  76 


57  25 


The  import  values,  of  course,  represent  the  cost  in  the  countries  from 
which  guano  is  received.  The  Peruvian  Islands  have  afforded  the  chiet 
supply  ;  the  British  West  Indies  ranking  next  in  importance  as  a  source 
of  supply  during  the  last  ten  years.  During  the  years  1867-70,  besides 
the  reexports  above  stated,  there  were  also  exported  3,755  tons,  valued 
at  $86,610,  the  product  of  territory  of  the  United  States ;  and  in  the 
years  1869-?70  there  were  received  32,690  tons,  valued  at  $645,717,  the. 
product  of  islands,  &c,  belonging  to  the  United  States.  Such  quantities* 
as  were  received  from  like  sources  in  years  previous  to  1869  were 
merged  in  official  statements  of  imports.  A  large  proportion  of  the 
total  receipts  of  the  last  five  years  has  been  absorbed  in  the  manufacture 
of  artificial  fertilizers,  but  the  use  of  guano  for  this  purpose  is  stated  to 
bo  now  on  the  decline. 

Manufacture  of  bone  meal.  At  the  New  York  Farmers'  Club,  in  reply 
to  inquiries  concerning  the  supply  of  bones  and  the  manufacture  of 
bone  meal  and  tlour,  Mr.  J.  B.  Lyman  stated  that  in  cities,  on  an  average, 
the  feeding  of  20,000  persons  turned  out  as  refuse  a  ton  of  raw  bones 
daily.  Newark,  New  Jersey,  has  a  population  of  110,000,  and  sends  six 
tons  of  bones  daily,  including  heads  and  heels,  from  the  butchers  to  a 
large  bone-mill  two  miles  distant.  The  bone-mills  of  our  country  are 
supplied  from  the  large  cities,  and  the  bone  refuse  of  35,000,000  of  rural 
and  town  population  is  lost  to  the  soil.  In  the  cities  bones  cost  $25  to 
$30  per  ton.  A  good  plan  for  a  farmer  wishing  to  obtain  pure  bone 
meal  at  a  cheap  rate  is  to  contract  with  butchers,  farmers,  and  hotel- 
keepers  for  supplies  of  raw  bones,  which  should  first  be  boiled  fbr 
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grease  in  a  tank  erected  lot  the  purpose.  When  taken  from  the  tank 
the  bones  should  be  sorted,  and  the  clean,  firm  shins  of  oxen  and  cows 
be  sold  at  a  good  price — say  $80  per  ton— for  the  purposes  of  brush  and 
button  makers.  The  thin  bones  can  be  crushed  to  bone  meal  (or  coarsely- 
ground  bone)  in  a  mill  costing  not  more  than  a  common  bark-mill ;  and 
this  coarsely-ground  material  can  be  made  quite  fine  by  sulphuric  acid 
and  water.  The  grease  and  choice  bones  will  nearly  repay  the  outlay 
for  the  mixed  bones,  and  the  cost  of  the  manure  will  be  substantially 
that  of  the  acid,  added  to  the  expense  of  labor  in  boiling  and  grinding. 
Before  commencing  operations,  however,  it  would  be  well  for  the  opera- 
tor to  examine  the  working  of  some  large  bone-mill.  In  making  bone 
meal,  the  bones  are  crushed  by  iron  teeth  or  prongs  arranged  as  in 
a  bark-mill,  and  are  then  run  through  finer  teeth.  The  production 
of  bone  flour  involves  a  large  expense.  In  this  case  two  broad  wheels, 
faced  with  the  hardest  ridged  steel,  revolve  in  opposite  directions,  and 
a  stream  of  bone  meal  passes  between  the  points  of  nearest  contact.  If 
the  bones  were  put  between  flat  stones  revolving  as  in  flour  mills,  suffi- 
cient grease  and  glue  would  be  eliminated  to  fill  the  grooves,  and  the 
faces  would  slip. 

Leached  ashes. — At  a  meeting  of  the  Western  New  York  Farmers' 
Club,  Mr.  Qainby  stated  that  he  had  used  over  ten  thousand  bushels  of 
leached  ashes  in  the  last  three  years,  and  had  found  them  good  for  all 
crops  on  a  sandy  or  chestnut  loam,  and  that  he  would  cover  his  whole 
farm  with  them  if  he  could  get  them.  When  put  in  the  hill  they  started 
corn  early  and  vigorously ;  and  when  applied  to  wheat,  at  the  rate  of 
two  to  three  hundred  bushels  per  acre,  they  had  increased  the  crop  100 
per  cent.  They  also  proved  to  be  an  excellent  fertilizer  for  clover.  Mr. 
Collins  stated  that  he  had  put  leached  ashes  an  inch  deep  on  four  acres 
of  heavy  clay  land,  and  had  obtained  a  fine  crop  of  corn.  The  clay  was 
rendered  more  friable  and  mellow. 

Marl  in  Mississippi. — Mr.  J.  P.  Steele,  of  Savannah,  Tennessee,  -states 
that  thousands  of  acres  of  land  in  Mississippi,  lying  on  or  near  the  Mobile 
and  Ohio  Railroad,  underlaid  with  excellent  shell  marl,  cropping  out  in 
the  valleys,  and  only  three  to  six  feet  below  the  surface  of  the  ridges, 
can  be  bought  for  $5  to  $10  an  acre.  A  large  portion  of  Northern  and 
Central  Mississippi  is  underlaid  with  this  marl. 

The  menhaden  fisheries  of  Long  Island. — Menhaden  come  in  vast  shoals 
jn  the  spring  of  the  year,  into  the  bays  at  the  east  end  of  Long  Island, 
for  the  purpose  of  spawning.  At  that  stage,  however,  they  are  gene- 
rally in  poor  condition,  and  yield  but  little  oil.  They  are  not  caught  for 
food,  but  to  be  rendered  into  oil  and  manure.  The  number  taken 
during  the  season  of  1869  is  estimated  at  67,500,000.  In  addition, 
the  shore  seines  and  pounds  took  5,500,000,  of  which  more  than 
one-half  were  sold  to  farmers,  to  be  applied  to  the  land  for  manure, 
while  the  remainder  were  taken  to  factories  to  be  pressed  for  oil.  The 
business  of  extracting  the  oil  from  the  menhaden  was  commenced  with 
the -establishment  of  one  factory,  about  twenty  years  ago.  During  the 
season  of  1869  there  were  seventeen  factories  in  operation,  for  a  larger 
or  smaller  part  of  the  time,  on  the  shores  of  the  Peconic  and  Gardiner's 
Bay.  The  capital  invested  in  these  factories,  with  the  boats,  nets,  &c, 
to  about  half  a  million  of  dollars.  Similar  factories  have  been  estab- 
lished in  Maine,  Rhode  Island,  Connecticut,  New  Jersey,  and  Virginia. 
During  the  same  season  there  were  over  thirty  gangs  of  men,  three 
boats  to  a  gang,  out  in  Peconic  Bay,  one  of  which  made  a  catch  of 
5.000,000  fish ;  the  smallest  catch  was  500,000 ;  the  average,  2,500,000. 
For  a  period  of  seven  months,  over  one  hundred  vessels  and  upwards  of 
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three  hundred  men  were  employed  in  the  bays.  The  oil  extracted  from 
the  fish  is  used  for  various  purposes;  in  dressing  leather,  in  rope- walks, 
in  painting,  mixing  with  other  oils,  &c.  The  scrap  is  used  as  manure. 
Last  season  the  product  was  7,105  tons  of  manure,  and  11,460  barrels 
of  oil. 

Loss  from  exposure  of  manure. — Dr.  Nichols,  of  the  Boston  Journal  of 
Chemistry,  states  that  analyses  made  of  manure  taken  from  a  water- 
soaked  heap,  and  a  similar  quantity  taken  from  the  barn  cellar,  showed 
that  the  former  possessed  less  than  one-half  of  the  money- value  of  the 
sheltered  manure. 

Variation  in  the  quality  of  guano. — In  thirteen  samples  of  Guanape 
Island  guano,  reported  on  by  the  British  Board  of  Trade,  the  propor- 
tion of  ammonia  varied  from  3.8  per  cent,  to  18.8  per  cent.  Farmers 
should  carefully  investigate  the  quality  of  the  guano  offered,  before 
purchasing. 

Artificial  fertilizers  in  (Germany. — Mr.  W.  O.  Atwater,  in  an  account  of  a 
visit  to  one  of  the  principal  agricultural  regions  of  North  Germany, 
states  that  wherever  he  went  he  heard  complaints  of  the-  adulteration 
of  artificial  fertilizers,  and  of  the  immense  amount  of  poor  material 
palmed  off  on  farmers.  German  as  well  as  English  and  French  agri- 
cultural journals  are  full  of  such  complaints.  At  the  agricultural 
experiment  stations  distributed  throughout  Germany,  and  supported 
partly  by  the  government,  and  partly  by  agricultural  societies,  it  is  one 
of  the  duties  of  the  chemists  there  employed  to  examine  fertilizers. 
Farmers  buy  of  dealers,  who  warrant  the  fertilizers  to  contain  a  certain 
percentage  of  nitrogen,  of  soluble  and  insoluble  phosphoric  acid,  of 
potash,  &c.  Samples  are  sent  to  the  experimental  stations,  and  there 
analyzed,  generally  free  of  cost.  If  the  fertilizer  falls  below  the  stand- 
ard, the  dealer  must  make  proper  satisfaction  to  the  farmer.  By  this 
method  of  test,  an  efficient  check  is  put  upon  fraudulent  dealing  in  fer- 
tilizers in  the.  surrounding  regions. 

FRUITS  AND  VEGETABLES. 

Fruit  on  the  Illinois  Central  Railroad. — Mr.  Joseph  F.  Tucker,  general 
freight  agent  of  the  Illinois  Central  Railroad,  informs  the  Department 
that  there  were  received  in  Chicago,  over  that  road,  during  the  continu- 
ance of  the  strawberry  season,  from  May  23  to  June  9, 1870,  989,476 
pounds  of  strawberries  j  nearly  500  tons.  The  two  days  of  largest  receipt 
were  May  28  and  30 ;  eight  car  loads,  or  101,571  pounds,  being  received 
on  the  former  day,  and  nine  car  loads,  or  115,830  pounds,  on  the  latter. 
In  1869  the  fruit  ousiness  on  the  Illinois  Central  Railroad,  from  Cen- 
tralia  and  stations  south  of  that  place,  to  Chicago,  amounted,  in  a 
season  of  fifty-five  days,  to  over  2,500  tons. 

Strawberries  in  Maine. — Mr.  Israel  Bemis,  of  Levant,  Maine,  during  the 
season  of  1869,  raised,  on  twenty  square  rods  of  ground,  590  quarts  of 
Wilson  strawberries,  which  were  sold  at  21  cents  per  quart,  amounting 
to  $123  90. 

Raspberries  in  Western  Neio  York. — Mr.  P.  C.  Reynolds,  of  Rochester, 
New  York,  residing  four  miles  from  Lake  Ontario,  states  that  a  neigh- 
bor had  two  acres,  from  which  he  picked  9,500  quarts  of  Franconifc 
raspberries.  The  fruit  was  sold  in  Rochester,  and  amounted  to  $750 
per  acre.  Had  it  been  shipped  to  New  York,  the  receipts  would  have 
been  doubled.  The  Franconia  raspberry  in  that  locality  gave  a  much 
larger  yield  than  that  of  the  Hudson  River  Antwerp. 
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Blackberries  in  Georgia. — Mr.  J.  Van  Bureu,  of  Clarksville,  Georgia? 
says  : 

The  blackberry  hero  is  one  of  the  greatest  pests  we  have  to  encounter  in  the  culti- 
vation of  our  crops ;  it  causes  more  trouble  and  labor  than  the  vilest  weed  that  ever 
grew.  The  fruit  grows  very  large,  and  there  seem  to  be  two  or  three  varieties.  Any 
quantity  may  be  had  from  75  cents  to  $1  per  bushel,  and  sometimes  for  less.  I  have 
known  them  to  be  hauled  by  tho  wagon-load  to  distilleries,  and  distilled  into  brandy 
or  other  liquors. 

Banana  culture. — The  cultivation  of  the  banana  is  engaging  consider- 
able attention  in  the  neighborhood  of  Pilatka,  Florida,  and  the  river 
counties.  It  is  stated  that  three  years  ago  a  gentleman  in  Orange 
County  set  out  nine  plants,  and  is  now  reaping  the  fruits  of  a  three- 
acre  field,  and  realizes  $125  per  month  from  the  fruit  and  the  young 
plants  that  are  continually  suckering  around  the  roots  of  the  old  plant& 
The  banana  fruits  in  all  seasons,  the  year  round,  and  is  enriched  by  the 
shedding  of  its  huge  leaves. 

Cranberries  in  tJie  Pacific  States. — It  is  stated  that  quite  an  impetus 
has  been  given  to  the  sale  of  marsh  lands  in  Washington  Territory  re- 
cently by  the  advent  of  a  New  Jersey  cranberry-grower  in  quest  of  these 
valuable  lands.  The  Oregon  Statesman  says  there  is  a  large  marsh  near 
Gray's  Harbor,  in  that  State,  which  is  already  covered  with  cranberry 
bushes  growing  wild,  and  yielding  considerable  fruit,  which  is  picked 
and  sold  by  the  Indians.  This  marsh  has  been  purchased  of  the  Gov- 
ernment by  several  gentlemen  of  Salem,  New  Jersey.  m 

The  plum  curmdio. — Dr.  Hull,  of  Alton,  Illinois,  concludes,  from  his 
experience,  that  the  curculio  discovers  its  food  by  scent,  and  that  when 
the  temperature  has  reached  a  certain  height  it  flies  against  the  wind 
to  the  spot  where  it  is  found.  At  a  temperature  of  70°  or  less  it  is 
unable  to  fly,  and  is  comparatively  inactive  at  a  temperature  of  SO0, 
and  may  be  easily  jarred  down  on  sheets.  When  the  temperature  has 
risen  to  85°  the  curculio  flies  so  freely,  especially  in  the  sunshine,  that 
where  the  trees  are  in  the  vicinity  of  infested  and  neglected  orchards 
jarring  becomes  ineffective,  the  curculios  coming  in  great  numbers  from 
these  neighboring  orchards.  Dr.  Hull  says  that  in  localities  infested 
by  the  curculio,  where  contiguous  orchards  in  considerable  numbers 
occur,  no  general  success  need  again  be  looked  for  until  a  scarcity  of 
fruit  reduces  the  curculios,  or  the  proprietors  of  orchards  unite  to  destroy 
them.  Where  it  is  only  necessary  to  contend  with  curculios  bred  on 
the  fruit-growers  own  grounds,  the  process  of  destruction  is  easy,  with 
the  proper  facilities  for  jarring.  In  the  comparatively  warm  latitude  of 
Alton  hogs  afford  but  a  partial  protection,  and  poultry  scarcely  any. 

Potatoes  in  the  Isle  of  Jersey. — The  Journal  of  the  Royal  Agricultural 
Society  of  England  for  1870  includes  a  prize  essay,  by  C.  P.  Le  Cornu, 
on  the  history  of  potato  culture  in  the  island  of  Jersey.  For  a  long 
course  of  years  the  potato  has  been  a  leading  crop  in  the  island.  In 
1812  a  full  average  crop  was  estimated  at  36,000  pounds,  Jersey  weight, 
per  acre— equivalent  to  646§  bushels,  of  60  pounds  each.  Potatoes  in- 
tended for  seed  are  dug  before  the  stalks  are  entirely  dry,  and  are  hard- 
ened by  exposure  to  air  and  sun,  being  occasionally  turned  during  this 
process,  after  which  they  are  packed  away  singly  in  layers  on  wooden 
floors,  the  principle  of  treatment  being  that  of  checking  early  sprouting 
and  keeping  the  seed  in  its  utmost  vigor.  The  preparation  of  the  seed 
is  deemed  of  prime  importance,  and  contributes  very  greatly  to  the  earli- 
ness  of  the  crop.  Careful  attention  is  paid  to  the  selection  of  the  soil, 
and  its  proper  preparation,  by  plowing,  manuring,  &c.  After  plowing 
and  harrowing  it  iq  customary  to  spread  well-made  stable  manure  at  the 
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rate  of  about  22i  tons  per  acre.  The  use  of  sea-weed  has  been  relin- 
quished generally,  and  guano  is  employed  with  great  advantage  as  aa 
auxiliary  to  the  stable  manure.  Plautiug  is  done  in  January  and  Feb- 
ruary, in  drill-rows.  As  soon  as  the  plants  appear  above  ground,  the 
soil  between  the  rows  is  well  loosened,  and  if  frost  does  not  interfere 
the  crop  grows  quickly;  so  that  about  the  last  .of  April  the  first  install- 
ment is  forwarded  to  the  London  Market,  the  business  rapidly  increas- 
ing through  the  following  month.  A  day  is  frequently  of  great  import- 
ance to  the  pecuniary  value  of  the  consignment,  and  the  producers  are 
regularly  informed  by  telegraph  as  to  the  state  of  the  London  market. 
The  practice  is  to  follow  this  crop  of  potatoes  with  one  of  roots,  the 
heavy  manuring  of  the  former  supplyiug  an  excellent  nourishment  for 
the  latter  crop. 

live  STOCK. 

Fat  steer*. — Mr.  George  Ayrault,  of  Poughkeepsie,  New  York,  reports  to 
the  Department  on  four  steers,  seven-eighths  Short-horn,  raised  by  him, 
and  sold  near  the  close  of  1869  to  William  Lalor,  of  Center  Market,  New 
York  City,  for  $3,200,  the  age  of  one  of  the  animals  being  seven  years, 
and  of  the  others  six  years.  The  largest  stood  about  six  feet  high,  with 
a  girth  of  ten  feet,  and  the  weight  of  the  animals  was  3,300  pounds, 
3,320  pounds,  3,406  pounds,  and  3,440  pounds,  respectively  ;  their  pro- 
portions being  good,  notwithstanding  their  enormous  size.  The  aggre- 
gate gain  in  weight  during  the  season  of  1869  was  1,460  pounds.  The 
net  beef  weight  of  the  larger  pair  after  slaughter  was  4,537  pounds. 
Their  average  weight  at  the  age  of  three  years  was  1,850  pounds.  After 
attaining  this  age,  each  received  daily  a  peck  of  corn-meal  and  wheat 
shorts,  or  oatmeal,  combined,  divided  into  two  feeds,  and,  as  dessert,  a 
peck  of  sugar-beets  twice  a  day.  In  the  summer,  until  lately,  their  wily 
leed  was  grass,  supplemented  with  a  little  sweet  hay.  The  second  win- 
ter the  daily  feed  of  meal  was  increased  to  ten  quarts  each,  given  in  two 
feeds.  In  the  summer  of  1869  each  received  one  peck  of  meal  per  day, 
given  at  morning  and  at  night ;  and  in  the  winter  following,  twelve 
quarts  of  meal  daily,  in  three  feeds,  besides  roots.  Iii  the  course  of 
feeding  they  have  had,  in  winter,  the  best  of  early-cut  hay  from  old 
meadows,  and  have  usually  had  access  to  it  in  summer.  They  were  not 
closely  confined  in  winter,  usually  having  the  run  of  a  small  yard,  with 
access  to  water,  and  with  sheds  under  which  they  could  lie  protected 
from  storms,  and  were  tied  at  feeding  time. 

It  is  Mr.  Ayrault's  opinion  that  when  cattle  are  fattening,  and  it  is 
desired  to  give  them  all  the  grain  they  will  eat  without  being  clogged, 
it  is  important  to  feed  three  times  a  day;  and  he  considers  beets,  or 
tlieir  equivalent,  essential  in  winter  in  promoting  the  growth  of  grain- 
fed  cattle.  He  does  not  advise  heavy  feeding  for  beef  until  animals  aa» 
well  grown,  his  practice  being  to  maintain  his  stock  in  merely  thrifty 
condition  until  they  reach  the  age  of  three  years. 

A  committee  of  the  Farmer's  Club,  American  Institute,  reporting  on 
these*  cattle,  state  that  they  find  that  the  only  profit  arising  from  the 
last  year's  growth  of  the  animals  was  in  the  increased  or  u  fancy "  rates 
obtained  on  account  of  magnitude,  and  that,  in  Mr.  Ayrault's  judgment, 
five  years  is  the  age  at  which  fattened  cattle  will  give  the  greatest  profit 
to  the  feeder. 

English  prize  steers. — The  following  table  gives  the  weight,  respect- 
ively, of  eight  first-prize  steers  recently  exhibited  at  Islington,  England, 
the  weight  at  birth  being  deducted,  thus  showing  the  increase  from  the 
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time  of  birth.    The  ages  of  the  animals  ranged  from  two  years  and 
eight  months  to  four  years  and  one  month : 


Breed. 

Age. 

Iucreaso 
from  birth. 

Increase  per 
month. 

Months, 
38$ 
33 
38 
32 
45 
49 
47 
45 

Pounds. 
1, 574 
1,902 
2,207 
1,998 
1,652 
2,134 
2,274 
2,522 

Pounds. 

a» 

Short-horn  .....# - . 

5rt 

® 

37 

43 

Short-horn 

4S 

Sussex. 

S6 

They  were  full  fed  on  like  descriptions  of  food. 
South  American  cattle  in  England. — Alfred  Pox,  United  States  consul 
at  Falmouth,  England,  in  a  letter  to  this  Department,  writes  as  follows: 

A  steamer  has  lately  landed  here,  in  fair  condition,  with  a  few  exceptions,  from  Mon- 
tevideo, one  hundred  and  forty-two  oxen,  which  cost  about  £4  per  head  on  board  at 
Montevideo :  six  cows  which  cost  about  £3  per  head;  five  calves,  which  go  with  the 
cows;  two  hundred  and  ninety-seven  sheep,  which  cost  about  5*.  per  head;  and  six 
horses,  which  cost  about  £4  per  head.  About  seventy  oxen  were  killed  on  the  voyage, 
owing,  as  was  alleged,  to  injuries  sustained  by  the  rough  manner  in  which  they  were 
pot  on  board,  to  the  length  of  the  voyage,  (forty-three  days,)  to  the  high  temperature 
at  Bahia,  where  the  steamer  called  to  repair  machinery,  and  to  the  want  of  experi- 
ence in  the  requirements  on  board  in  this,  the  first  experiment. 

Sales  of  stock. — The  largest  sale  of  Short-horns  ever  effected  in  this 
country  occurred  at  Xenia,  Greene  County,  Ohio,  June  8. 1870,  when 
the  famous  Oakland  herd  of  Mr.  Daniel  McMillan  was  sold  at  auction. 
Nearly  one  thousand  cattle-breeders,  from  all  parts  of  the  United  States 
and  from  Canada,  were  in  attendance.  The  number  of  cattle  sold  was 
seventy-one,  (including  four  cows  with  calves,)  producing  an  aggregate 
of  $63,980,  making  an  average  of  $901  12,  or,  including  the  four  calves, 
seventy-five  head,  averaging  $853.  The  largest  prices  received  for  sin- 
gle animals  were,  for  a  cow,  calved  in  May,  1864,  $3,800 ;  a  heifer, 
twenty  months  old,  $3,680 ;  and  a  cow,  calved  in  1862,  $3,600.  The 
private  sales  from  this  herd,  within  the  preceding  six  months,  amounted 
to  $20,100,  making  the  aggregate  of  $84,080  for  the  entire  herd.  There 
were  also  sold  thirty-three  Berkshire  hogs,  aggregating  $1,008 ;  and  a 
Norman  stallion  at  $3,100.  Amount  of  sales  of  stock  of  all  kinds,  in- 
cluding cattle  previously  sold  at  private  sale,  $88,288. 

The  following  is  an  abstract  of  sales  of  stock  by  Kentucky  breeders, 
at  their  annual  public  sales  during  the  last  week  of  June  of  this  year, 
the  average  price  per  animal  of  the  various  lots  being  given :  At  Mr. 
Alexander's  sale,  six  thorough-bred  mares  averaged  $227  50  each; 
eighteen  thorough-bred  colts,  foaled  1869,  averaged  $471  38 ;  twenty- 
four  thorough-bred  fillies,  foaled  1869,  $391 :  thirteen  head  of  trotting 
stock,  $317  31 ;  twenty-seven  Alderney  cattle,  $152  77.  At  Mr.  F.  P. 
Kinkead's  sale,  fourteen  horses  averaged  $151  42 ;  five  bulls,  $183  60; 
twelve  cows,  $363  33 ;  three  Alderneys,  $218  33 ;  thirty-one  head  of 
sheep,  &c,  $17  16;  seven  hogs,  $44  28.  At  the  sale  of  Mr.  Jesse  H.  Tal- 
buttTtwenty-eight  cows  averaged  $221  96 5  eight  bulls.  $244  37.  At 
Mr.  B.  B.  Groom's  sale,  seventy-three  cows  averaged  $249  73 ;  eighteen 
bulls,  $185  28 ;  ten  head  mixed,  $83.  At  Mr.  Lewis  Hampton's  sale, 
thirty-four  cows  and  calves  averaged  $323  82  5  nine  bulls,  $255 ;  three 


CUBBENT  PACTS  IN  AGRICULTURE. 


445 


cows,  (miscellaneous,)  $225.  At  Mr.  Kinkead's  sale  the  highest  figures 
for  single  animals  were  as  follows :  Sorrel  gelding,  $280 ;  a  bull,  $365 ; 
a  cow,  $1,000 ;  Essex  hog,  $75.  At  Mr.  Talbutt's  sale  a  roan  bull,  calved 
in  1867,  sold  for  $620,  and  a  roan  cow,  calved  in  1862,  $580.  At  Mr. 
Groom's  sale  a  cow  calved  in  1866  was  sold  for  $1,120,  and  a  bull  calved 
in  May,  1864,  $1,015.  At  Mr.  Hampton's  sale  the  highest  priced  cow 
was  $505 ;  highest  priced  bull,  calved  in  1869,  $500. 

Forty -two  auction  sales  of  Short-horns  were  held  in  England,  Scot- 
land, and  Ireland,  in  1860,  at  which  1,585  head  were  sold  at  prices 
ranging  from  3£  to  650  guineas.  The  average  realized  was  £35  5a.  each, 
showing  but  a  slight  variation  from  the  average  price  obtained  in  1868, 
when  1,423  were  sold  at  an  average  of  £35  7*.  each. 

The  highest  prices  ever  known  to  have  been  realized  in  England  for 
Short-horns  were  obtained  by  Mr.  Sheldon,  of  Geneva,  New  York, 
United  States,  for  six  Duchess,  sold  to  Messrs.  WaUcott  &  Campbell  for 
the  sum  of  1,100  guineas  each. 

VALUE  OF  DIFFERENT  FOODS. 

In  reply  to  an  Illinois  farmer,  who  inquires  which  is  the  cheapest  feed 
for  fattening  sheep,  corn  at  60  cents  per  bushel,  oats  at  40  cents,  No.  2 
barley  at  75  cents,  oil-cake  at  $35  per  ton,  or  bran  at  $15  per  ton,  Mr.  J. 
Harris  presents  the  following  estimate  for  one  ton  of  each  description  of 
food  at  the  stated  prices : 


Price  per 
ton. 

Value   of 
manure. 

Actual  cost 
of  food. 

$15  00 
21  50 
35  00 
25  00 
31  66 

$14  59 

6  65 
19  72 

7  70 
6  32 

$0  41 
14  85 

15  28 

Oate 

17  30 

25  34 

Mr.  Harris  thinks  there  is  little  difference  in  the  nutritive  values  of 
corn,  oil-cake,  oats,  and  barley,  and  that  (making  no  comparison  as  to 
bran)  at  the  foregoing  prices  corn  is  practically. cheaper  for  feeding 
purposes  than  any  of  the  other  three  articles. 

Grinding  and  cooking  corn. — Iu  the  district  agricultural  convention  at 
Urbana,  Ohio,  in  February,  1870,  several  members  estimated  the  gain 
iu  the  feeding  value  of  corn  ground  and  cooked  at  100  per  cent,  over 
that  fed  raw.  Mr.  A.  B.  Buttles,  of  Columbus,  made  the  only  exact  state- 
ment of  cost  of  grinding  and  cooking,  saying  that  he  could  get  his  corn 
ground  for  10  cents  per  bushel,  and  cooked  for  3  cents  per  bushel. 

PROFITABLE  HOGS. 

A  farmer  in  Shelby  County,  Kentucky,  it  is  stated,  bought  two  hun- 
dred and  ten  hogs,  and  corn  to  feed  them,  for  $3,563 :  fed  and  sold  them, 
averaging  323  pounds,  for  $6,640,  and  refused  $954  for  one  hundred  ana 
eleven  shoats  which  he  had  raised  from  them.  Another  man  and  his 
son  fed  and  sold  seven  hundred  and  ninety-two  hogs,  averaging  305 
pounds,  receiving  $21,000,  his  outlay  having  been  $9,000.  The  first 
case  shows  a  total  profit  (including  valuation  of  shoats)  of  $4,031,  aver- 
aging $19  20  on  each  animal  of  the  original  stock;  the  second,  a 
total  profit  of  $12,000,  averaging  $15  15  on  each  animal. 

Mr.  William  Magie,  of  Butler  County,  Ohio,  has  sold,  this  season,  thirty- 
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eight  hogs,  averaging  528.87  pounds  each,  dressed  weight.  The  average 
gross  weight  was  Gil  pounds.    These  hogs  were  twenty-one  months  old. 

Mr.  John  Ferris,  of  Lawrence,  New  York,  states  that  four  nine-months' 
pigs  were  killed  in  that  place  in  1869,  the  dressed  weight  of  which  was 
400  pounds,  401  pounds,  410  pounds,  and  450  pounds,  respectively. 
Another,  eight  months  old,  weighed,  dressed,  405  pounds. 

Mr.  D.  J.  Packer,  of  Woodbury,  New  Jersey,  who  remarks  that  he 
resides  in  the  village  and  is  not  a  farmer,  gives  a  statement  showing 
the  profit  realized  by  him  in  raising  four  pigs,  purchased  January  18, 
1869,  and  slaughtered  December  11,  I860,  having  been  penned  during 
the  entire  period.  Their  age,  when  killed,  was  lifteen  months  and  nine- 
teen days.    The  gross  receipts  were : 

1,963  pounds  of  pork,  at  $14  per  liuudrod $374  r*> 

Price  offered  for  the  manure 44)  W 

Total  value  received -  -  r 314  82 

Expenses  wore  as  follows : 

Four  pigs,  at  $15  each §60  00 

Corn -• 2  00 

Mill  feed 27  2o 

Hog  cheese,  (chandler's  scraptj) 28  3(5 

Ground  rye  and  coin . 17  60 

Small  sweet  potatoes •- 9  00 

48  bushels  of  corn,  ground 51  20 

Total  cost 1<J5  41 

Showing  a  not  profit  of 119  41 

Raising  hogs  in  Colorado. — A  Colorado  farmer  urges  more  attention 
to  the  raising  of  hogs  in  that  Territory.  He  says  bacon,  hams,  and 
shoulders  have  averaged  there  more  than  30  cents  per.pound  for  years, 
and  that  grain,  at  an  average  of  2£  cents  per  pound,  as  it  has  been  for 
two  years  past,  can  nowhere  else  find  so  good  a  market  as  in  the  pig- 
pen. His  experience  is  in  favor  of  using  early  spring  pigs.  He  feeds 
them  on  milk  and  offal  from  the  kitchen  and  garden  until  they  outgrow 
the  supply,  when  he  adds  bran  and  shorts  to  the  milk,  letting  it  sour. 
His  pigs  thrive  wonderfully  on  this  fare,  much  better  than  on  corn  alone 
or  any  other  dry  grain.  He  had  many  pigs  that  on  December  1  would 
dress  180  pounds  eaeh ;  while  pigs  from  the  same  litter,  fed  on  dry 
grain  at  a  mill,  would  not  dress  half  as  much.  For  about  two  weeks 
before  killing  he  gives  them  all  the  corn  they  will  eat. 

THE  DAIRY. 

Dairy  farming  in  Vermont — Mr.  Nahum  Brigham,  of  Bakersfield,  Ver- 
mont, reports  to  the  Department  that  he  commenced  the  dairy  season  of 
1869,  April  1,  with  three  cows,  the  number  gradually  increasing,  as  they 
came  in,  to  fifteen  cows  at  the  middle  of  May.  From  the  first-mentioned 
date  to  the  close  of  the  season,  December  1,  he  made  sixty  tubs,  or  3,000 
pounds  of  butter,  which  was  sold  at  the  rate  of  45  cents  per  pound,  amount 
ingto$l,350.  He  raised  ten  calves,  worth  $100,  and  1,000  pounds  of  pork, 
which  he  sold  for  $130 ;  total,  $1,580,  not  including  supplies  for  the 
family.  The  cows  were  kept  up  till  June  1,  previous  to  which  date 
they  were  fed  on  hay,  Indian  meal,  and  sour  milk.  From  that  time 
they  received  only  pasture,  until  October  1,  when  they  were  again 
put  up  and  fed  in  the  same  manner  as  in  the  spring.  The  total  cost  of 
the  meal  was  $75.  The  cows  were  of  "  native  "  breed,  and  were  raised 
by  Mr.  Brigham.  Their  ages  ranged  from  six  years  to  seventeen  years, 
averaging  eleven  years. 
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Aprofitablecow. — Iu March,  1868,  Mr.  G.  W.  Wild,  of  Brighton,  Massa- 
chusetts, bought  a  cow  for  $1125.  He  fed  her  liberally,  allowing  four 
quarts  of  corn  meal  daily,  aud  after  milking  her  568  days,  (duriug  which 
time  she  averaged  teu  quarts  daily,)  finding  her  in  good  condition  for 
beef,  slaughtered  her,  obtaining  805  pounds  dressed  weight.  The 
rough  tallow  weighed  77  pounds.  She  was  giving  seven  quarts  daily 
at  the  time  of  slaughtering.  The  exhibit  of  debt  and  credit  account 
stands  thus : 

Cr. 

By  5,660  quarts  of  milk,  at  8  cents  per  quart $454  40 

By  beef  said 116  00 

Total  receipts 570  40 

To  original  cost $125  00 

To  keeping  568  days,  at  40  cents  per  day 227  20 

Total 352  30 

Net  profit '. 218  20 


This  result  shows  a  net  profit  of  $140  22  per  year. 

A  grade  Skort-lwrn. — Mr.  S.  P.  Miller,  of  Fayette ville,  Vermont,  reports 
to  the  Department  that  he  has  a  grade  Short-horn  cow,  eleven  years  old 
in  the  summer  of  1869,  weighing  about  1,100  pounds.  From  the  milk  of 
this  cow  he  made,  during  the  seven  months  from  April  20,  1869,  to  No- 
vember 19, 1869,  311  pounds  of  butter,  and  during  the  same  period  sold 
142  quarts  of  new  milk,  besides  supplying  the  milk  and  cream  which 
wrere  required  for  his  family  of  five  persons.  The  butter  sold  for  45  cents 
a  pound,  with  the  exception  of  that  sold  duriug  the  six  weeks  previous 
to  June  1,  which  was  marketed  at  a  lower  price.  The  cow  received  two 
quarts  of  corn  meal  and  wheat  middlings  or  shorts  daily,  besides  hay 
and  common  pasture. 

Butter  from  Jerseys. — The  following  exhibit  is  made  of  the  profits  from 
two  thorough-bred  Jersey  cows  belonging  to  a  gentleman  in  Lcwiston, 
Maine.  The  cows  calved  in  the  latter  part  of  May,  1869.  From  their 
milk  between  June  15  and  February  15,  following,  504  pounds  of  butter 
were  made,  worth  50  cents  per  pound.  The  calves  were  sold  at  eight 
weeks  of  age  for  $16.  The  legitimate  gross  profits  of  the  cows  for  the 
eight  months  are  stated  at  $268.  One  of  the  cows  calved  again  April 
10,  1870,  and  the  other  in  May. 

Spaying  for  milk. — M.  Vattemare,  veterinary  surgeon,  reports  that  the 
spaying  of  cows  at  a  proper  age  and  period  results  in  an  increase  of 
33  per  cent,  in  quantity  of  milk.  Another  expert  testifies  to  similar 
results  with  twenty:seven  cows,  of  ages  ranging  from  six  to  fifteen 
years. 

FARM  MANAGEMENT. 

An  unprofitable  harvest — A  farmer  in  Olmsted  County,  Minnesota, 
states  that  in  1869  he  raised  9,000  bushels  of  wheat,  and  2,000  bushels 
of  oats,  and  was  obliged  to  sell  part  oi>his  stock  to  pay  expenses.  Not- 
-withstanding  abundant  crops,  wheat  paid  little  more  than  the  cost  of 
harvesting. 

A  Soutliern  example. — In  Stewart  County,  Georgia,  in  1869,  a  farmer, 
assisted  only  by  his  wife,  who  also  attended  to  her  domestic  affairs,  cul- 
tivated forty  acres  of  land,  making  eleven  bales  of  cotton,  eight  barrels 
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of  sirup,  and  one  hundred  and  fifty  bushels  of  corn.  He  bad  at  the 
opening  of  the  year  only  a  few  bushels  of  corn,  one  mule,  and  no  money; 
but  he  bought  his  family  supplies  on  time,  and  paid  for  them  after  the 
sale  of  his  crop.  He  also  paid  for  the  land  he  cultivated,  at  $15  per 
acre,  out  of  the  proceeds  of  his  crop,  and  had  means  enough  left  to  buy 
as  much  more. 

Employment  of  farm  machinery. — A  farmer  in  Benton  County,  Oregon, 
in  186&,  assisted  by  two  boys  under  fifteen  years  of  age,  with  two  gang- 
plows,  one  header,  an  eight-horse  thrasher,  in  which  he  held  a  half  in- 
terest, and  hired  labor,  costing  less  than  $200,  prepared  the  ground  for, 
raised,  and  made  ready  for  market  6,084  bushels  of  wheat,  and  2,000 
bushels  of  other  grain.  The  outlay  for  hired  labor  was  more  than  offset 
by  the  earnings  of  his  header  and  thrasher  in  working  for  his  neighbors. 

Change  in  English  methods  of  agriculture. — Twenty-five  years  ago,  says 
an  English  agricultural  writer,  the  only  profitable  practice  of  enriching 
lighter  soils  was  by  growiug  green  crops  and  consuming  them  on  the 
land,  long  rest  in  fallow  being  almost  the  only  profitable  method  on 
the  heavier  soils.  At  the  present  day  the  best  farm  management  in- 
cludes the  more  energetic  use  of  artificial  means;  the  use  of  richer 
manures  from  purchased  cattle  foods;  and  especially  the  larger  employ- 
ment of  purchased  manures,  both  home-manufactured  and  imported;  so 
that  the  fertility  which  was  formerly  obtained  in  two  or  three  years 
under  the  best  management  is  now  accomplished  with  greater  profit 
almost  immediately. 

MISCELLANEOUS. 

Cotton-seed  oil  at  Memphis,  Tennessee. — During  the  year  ending  July 
1, 1870,  the  Panola  Oil  and  Fertilizer  Company,  of  Memphis,  Tennessee, 
manufactured  1,800  tons  of  oil  cake,  and  150,000  gallons  of  cottonseed 
oil.  The  Memphis  Oil  Company  manufactured  about  the  same  quantity, 
and  the  Bluff  City  Company  about  two-thirds  as  much.  The  Panola 
Company  propose  to  convert  their  oil  cake  into  a  valuable  fertilizer,  by 
mixing  with  it  bone-dust,  plaster,  salt,  and  ashes. 

Loss  in  removal  of  cotton  seed. — Professor  Hilgard,  of  Mississippi, 
makes  the  suggestive  statement  that  when  the  lint  only  of  the  cotton 
crop  is  removed  from  the  land,  it  takes  from  it  not  more  than  four 
pounds  of  soil  ingredients  for  each  bale  of  cotton  made ;  but  when  both 
lint  and  seed  are  permanently  removed  the  land  loses,  on  an  average, 
forty-two  pounds  of  soil  ingredients  for  every  bale.  In  the  former  case 
the  cotton  crop  is  one  of  the  least  exhaustive  known  ;  in  the  latter,  one 
of  the  most  exhaustive. 

Cotton  manufacturing  in  South  Carolina. — The  last  annual  report  of 
the  president  of  the  Graniteville  (South  Carolina)  Manufacturing  Com- 
pany states  the  production  of  the  mill  (luring  the  year  as  follows: 
3,367,000  yards  of  4-4  sheeting;  2,332,800  yards  of  7-8  sheeting;  1,103,880 
yards  of  7-8  drilling;  1,839,600  yards  of  3-4  shirting;  total,  8,643,280 
yards.  About  five  hundred  and  fifty  operatives  are  employed,  nearly  all 
of  them  natives  of  the  South. 

California  cotton. — A  scientific  expert  in  cotton  states  that  the  cotton 
grown  from  Alabama  seed  in  Merced  County,  California,  this  year,  com- 
pares favorably  with  Brazilian  and  Egyptian  cotton,  and  is  superior  to 
the  best  southern  upland  for  spinning  purposes.  He  asserts  that  the 
effect  of  the  dry  and  equable  climate  of  California  is  an  improvement 
in  the  staple  yielded  from  the  same  seed  as  planted  upon  southern  up- 
lands.   There  are  large  sections  of  the  State  well  adapted  to  this  culture. 

Corn  and  cotton  versus  cotton. — A  correspondent  in  Lee  County,  Geor- 
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gia,  who  employs  sixty  hands  in  cultivating  his  land,  and  who  is  also  a 
merchant,  furnishing  supplies  to  about  fifty  neighboring  planters,  tak- 
ing the  products  of  their  plantations  in  payment  in  the  fall,  writes  that, 
notwithstanding  the  fact  that  the  same  land  which  grows  15  to  20  bush- 
els of  corn,  worth  $20  to  $30,  will  produce  700  to  1,000  pounds  of  seed- 
cotton,  worth  $35  to  $75,  experience  and  observation  convince  him 
that  the  all-cotton  system  is  unprofitable.  His  experience  is  that  those 
who  buy  all  their  corn  and  meat  never  have  any  surplus  money; 
those  who  buy  all  their  meat  and  a  portion  of  their  corn  have  some  money 
left,  according  to  the  proportion  of  the  home  supply  of  corn;  those  who 
raise  all  their  corn,  buying  meat,  do  better  still ;  while  those  who  raise 
both  corn  and  meat  are  most  prosperous  of  all.  In  his  judgment  the 
explanation  is,  that  a  skillful  manager  can,  at  the  same  time,  raise  an 
ample  supply  of  corn  and  nearly  a  full  crop  of  cotton,  doing  the  chief 
part  of  the  work  on  the  corn  crop  before  beginning  the  harvest  work  on 
the  cotton.  It  is  a  question  of  complete  utilization  of  time  on  the  one 
hand,  and  waste  of  time  on  the  other. 

Steam-plomng  in  Cuba. — A  sugar-planter  in  Cuba  writes  that  in  No- 
vember, 1868,  he  commenced  work  with  one  of  the  Fowler  steam-plows, 
(running  with  two  engines  of  fourteen-horse  power  each,)  and  since  then 
has  broken  up  2,000  acres  of  strong  clay  land  intermixed  with  stones  of 
all  sizes,  and  resting  for  the  most  part  on  a  stone  bottom,  plowing  to  an 
average  depth  of  eighteen  inches.  The  plow  having  been  managed  by 
an  experienced  hand,  the  breakages  have  been  few  and  of  a  trivial  char- 
acter, and  the  wire-rope  is  still  in  excellent  condition.  The  lands  of  the 
estate  have1>een  doubled  in  value  by  steam-plowing,  and  what  was  for- 
merly almost  an  impervious  marsh,  the  effect  partly  of  nature  and  partly 
of  inefficient  cultivation,  has  been  reduced  to  a  porous  soil. 

Harvesting  wheat  in  California. — A  California  writer  states  thfct  in  his 
region  wheat  is  often  cut,  thrashed,  and  put  in  sacks  on  the  same  day. 
The  "  header,"  which  is  now  generally  used  instead  of  the  reaper,  cuts 
the  straw  midway,  and  makes  a  swath  twice  as  wide  as  that  made  by 
the  reaper.  With  two  headers  and  five  wagons  a  large  thrashing-ma- 
chine is  kept  running,  and  in  this  manner  1,500  bushels  of  wheat  (or 
the  crop  of  forty  acres)  are  harvested  in  a  single  day. 

A  suggestive  experiment. — One  of  the  largest  wheat-growers  in  Cali- 
fornia has  avoided  the  expense  of  commission,  tolls,  storage,  &c,  by 
shipping  his  wheat  direct  to  Liverpool.  He  chartered  a  ship,  which 
was  hauled  in  at  the  end  of  the  Central  Pacific  Railroad  wharf,  at  Oak- 
land, and  in  a  few  hours  1,200  tons  of  grain  were  brought  alongside  and 
stowed,  and  the  vessel  returned  to  the  stream,  ready  for  her  voyage, 
without  having  incurred  any  wharfage  charges. 

Preservation  of  hops. — By  means  of  an  air-tight  "refrigerating  cham- 
ber," recently  invented,  hops  may  be  preserved  for  a  long  time  without 
deterioration.  A  brewer  of  Albany,  New  York,  states  that  he  put 
twenty- four  bales  of  New  York  hops  in  one  of  these  chambers,  February 
15, 1869.  They  were  examined  several  times  during  the  ensuing  sum- 
mer, fall,  and  winter,  without  exhibiting  any  loss  in  quality.  A  portion 
of  these  hops  used  during  the  winter  of  1869-'70  showed  no  change  of 
color,  and  proved  in  every  respect  equal  to  the  new  crop. 

Hops  in  Alabama. — Dr.  B.  H.  Sholl,  of  Sumter  County,  Alabama,  states 
that  in  February,  1868,  he  and  Mr.  E.  Kring  planted  one  and  a  half 
acre  in  hops,  manuring  liberally  with  home-made  superphosphate.  The 
vines  grew  vigorously,  and  were  poled  May  8.  At  date  of  Julie  3  some 
of  the  hops  were  fully  matured,  apd  the  entire  crop  was  gathered  by 
July  20.  In  January,  1869,  seven  and  a  half  acres  were  set  out,  and 
29  A 
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there  was  promise  of  a  large  yield,  but,  owing  to  the  impossibility  of 
procuring  pickers  at  the  proper  time,  the  enterprise  was  necessarily 
abandoned.  Dr.  S.  is  satisfied  that,  with  a  proper  supply  of  labor,  hops 
can  be  raised  in  that  region  very  successfully,  with  a  yield  of  1,400  to 
1,800  pounds  per  acre,  and  that  the  product  can  be  put  on  the  market 
from  the  1st  to  the  10th  of  August,  the  crop  being  thus  made  especially 
valuable  by  early  availability.  He  adds:  "Good  cotton  land,  in  other 
words,  a  light  sandy  loam,  with  clay  subsoil,  is  our  best  hop  land." 

Cost  of  raising  corn.— At  the  Madison  County  (Illinois)  Farmers'  Con- 
vention, in  January,  1870,  Mr.  J.  C.  Burroughs  made  the  following  state- 
ment of  the  cost  of  cultivating  and  husking  twenty  acres  of  corn,  no 
allowance  being  made  for  manure : 

First  plowing,  ten  days,  at  $3  per  day $30  00 

Second  plowing,  ten  days,  at  $3  per  day 30  00 

Two  days*  harrowing,  at  $3  per  day 6  00 

One  and  one-half  day  marking  off 4  50 

One  and  one-half  day  checking  off 4  50 

Three  bushels  seed  corn -. 2  00 

Two  droppers,  two  days,  at  $1  each 4  00 

Three  days  harrowing  and  rolling  after  planting 9  00 

Plowing  five  days,  single  team,  at  $2 10  00 

Plowing  four  days,  single  team,  at  $2 8  00 

Plowing  four  days,  single  team,  at  $2 8  00 

Cultivating,  three  days £00 

Cost  of  husking  and  cribbing 50  00 

Interest  on  valuation  of  land,  $7  50  per  acre 150  00 

Total * 322  00 


Taxes  and  cost  of  fencing  are  offset  by  the  fodder  produced.  At  these 
rates,  taking-  the  yield  of  corn  at  60  bushels  per  acre,  the  cost,  when 
cribbed,  would  be  about  27  cents  per  bushel. 

Rape  culture  in  Wisconsin.— -The  rape  plant  is  largely  cultivated  by 
German  fanners  in  Fond  du  Lac  and  Calumet  counties,  Wisconsin.  The 
quantity  marketed  at  Fond  du  Lac  in  1860  is  stated  at  4,000  bushels, 
and  in  1866  at  20,000  bushels.  Land  under  fair  culture  will  yield  ten 
to  eighteen  bushels  of  rape  seed  per  acre,  though  thirty-five  bushels  per. 
acre  have  been  obtained.  The  price  for  a  series  of  years  has  ranged 
from  $2  to  $2  50  per  bushel.  The  seeds  yield  about  two  gallons  of  oil 
per  bushel.  The  crop  leaves  the  soil  in  excellent  condition,  and  the 
chaff,  when  mixed  with  roots,  makes  an  excellent  cattle  food.  The  rape- 
seed  cake  is  highly  valued  in  Europe  for  feeding  dairy  cows.  Prices  of 
ground  cake  this  season  have  ranged  from  $16  to  $20  per  ton. 

The  cork  tree  in  Mississippi. — A  correspondent  in  Wayne  County, 
Mississippi,  planted  some  Spanish  cork-oak  acorns  received  from  the 
Department,  in  the  winter  of  1869.  They  all  came  up,  and  the  largest 
tree  had,  at  the  commencetnent  of  1870,  attained  a  height  of  about 
thirteen  feet,  the  trunk  being  eleven  inches  in  diameter,  and  the  cork 
around  the  body  more  than  an  inch  thick.  His  soil  is  poor,  being  sandy, 
with  a  clay  subsoil,  and,  for  this  reason,  unfavorable  to  the  rapid 
growth  of  these  trees. 

A  valuable  tree. — In  January,  1866,  there  was  brought  to  New  York 
from  the  West  a  black- walnut  tree,  seventy  feet  long,  containing  4,600 
feet,  board  measure,  which,  when  cut  into  veneers,  thirty  to  the  inch, 
would  be  equal  to  138,000  feet,  worth,  at  20  cents  per  foot,  $27,600.  The 
estimated  cost  of  cutting,  carting,  and  storing  for  sale  was  $700. 

Utilising  the  Mwa  ja^-—Charles  Carlisle,  of  Woodstock,  Vermont,  states 
|&&t  ho  has  found  the  blue  jay  a  protection  to  his  crops  of  small  fruits, 
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and  that,  iu  order  to  encourage  their  presence  in  the  sumjner,  he  has 
been  in  the  habit  of  allowing  free  access  to  his  corn-crib  during  the 
winter. 

Solution  for  destroying  insects. — Mr.  Cloez,  of  the  garden  of  the  Paris 
Museum,  gives  in  the  Kevue  Eortioole  an  efficacious  recipe  for  destroy- 
ing plant-lice  and  other  insects.  Three  and  a  half  ounces  quassia  chips, 
and  five  drachms  staves-acre  seeds,  in  powder,  are  placed  iu  seven  pints 
of  water  and  boiled  down  to  five  pints.  When  cooled,  the  strained 
liquid  is  ready  for  use,  either  in  a  watering-pot  or  syringe. 

Feeding  fish  to  stock  in  coast  regions. — At  the  farmers'  convention  at 
Lewiston,  Maiue,  in  January,  1870,  Mr.  Warren,  of  Ellsworth,  stated 
that  he  had  fed  "  fish-chum"  to  his  sheep  and  poultry,  in  the  place  of 
corn  and  turnips,  for  some  time,  and  his  experience  was  that  it  was 
worth  as  much  per  pound  as  corn.  He  gave  two  quarts  of  the  "  chum" 
to  every  dozen  sheep.  By  a  new  method  of  preparation,  all  offensive 
odor  had  been  removed  from  it,  and  cows  and  sheep  consumed  it  eagerly. 
Secretary  Goodale,  of  the  State  Board  of  Agriculture,  said  that  he  had 
had  the  feeding  of  sheep  with  refuse  fish  under  his  observation  for  ten 
years,  and  that  it  had  proved  very  satisfactory.  It  was  used  to  best 
advantage  as  a  supplement  to  bog-hay  and  other  inferior  fodder,  deficient 
in  nitrogenous  elements. 

Tobacco  in  Ohio. — It  is  estimated  that  the  tobacco  crop  of  the  Miami 
Valley  this  year  will  reach  12,000,000  pounds.  The  quality  of  the  pro- 
duct is  thought  to  nearly  equal  that  of  the  Connecticut  gold-leaf.  A 
large  portion  has  been  sold  at- 1 7  cents  per  pound,  at  which  rate  the 
crop  would  "realize  $2,040,000.  The  average  value  of  the  crop  per  acre 
is  over  $200.  Nearly  three-fourths  of  the  whole  product  was  grown  in 
Montgomery  County. 

Tobacco-growing  in  Massachusetts. — The  estimated  annual  value  of  the 
tobacco  crop  of  Hatfield,  Massachusetts,  is  $275,000.  The  number  of 
acres  planted  averages  between  700  and  800,  with  an  aggregate  product 
of  1,100,000  pounds.  Twenty  years  ago  only  about  two  acres  were  cul- 
tivated in  tobacco. 

The  castor  bean  in  Texas. — A  gentleman  who  has  had  considerable 
practical  acquaintance  with  the  cultivation  of  the  castor  bean  in  Texas, 
writing  in  the  spring  of  the  present  year,  states,  as  an  example  of  the 
perennial  tendency  of  the  plant  in  Southern  Texas,  that  B.  C.  Franklin, 
of  Galveston,  had  a  plant  in  his  garden  the  stem  of  which  was  seven 
inches  in  diameter,  and  that  it  had  yielded  seed  for  eight  years.  Cap- 
tain Slaight,  of  Chapel  Hill,  relates  a  similar  experience.  Mr.  Mclntire, 
of  Washington,  reports  having  raised  70  bushels  per  acre,  and  E.  Bell, 
of  Gonzales,  raised  100  bushels  on  one  acre.  The  plant  is  quite  ob- 
noxious to  insects,  and  its  freedom  from  their  ravages  is  a  strong  point 
in  favor  of  its  culture.  The  principal  losses  attending  its  cultivation  in 
the  extreme  south  arise  from  planting  the  small  light-colored  bean  of 
Missouri  and  Illinois,  instead  of  the  large  seed  appropriate  to  the  cli- 
mate of  Texas  and  Florida ;  from  planting  too  thickly ;  and  from  mis- 
management at  harvesting.  The  writer  estimates  that  in  Southern 
Texas  and  Florida,  on  proper  soil  and  under  skillful  management,  the 
product  of  clejtn  seed  would  average  as  high  as  2,700  pounds  per  acre, 
worth,  at  current  prices,  $81. 

Remedy  fof  clubfoot  in  cabbage. — Bainbridge  Bishop,  of  New  Russia, 
New  York,  sllates  that  ho  has  found,  by  long  experience,  that  club-foot 
in  cabbage  cdp.  be  remedied  by  boiling  leaves  and  twigs  of  ttfe  scarlet- 
berried  elderberry  to  a  strong  decoction,  and  pouring  a  gill,  cold,  on  the 
center  of  the  plant.    One  application  is  generally  sufficient.    On  heavy 
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soils  it  may  be  necessary  to  loosen  the  earth  about  the  stem  of  each 
plant.  As  a  preventive,  water  the  plants  once  or  twice  with  the  decoc- 
tion, after  setting  out.    The  application  has  also  a  good  manurial  effect. 

Fifty  years  ago. — At  the  Farmers'  Convention  held  at  Lewiston,  Maine, 
in  January,  1870,  Hon.  Robert  Martin,  of  Auburn,  seventy  years  of  age* 
said  that  u  fifty  years  ago  the  farmer  thought  if  he  sold  a  two-year-old 
heifer  for  enough  to  buy  a  barrel  of  flour  he  was  doing  a  good  business. 
Now,  a  good  two-year-old  heifer  sells  for  enough  to  buy  four  or  five 
barrels  of  flour.'7 

Seed-raising,  <fcc,  at  Erfurt*  Germany. — A  recent  visitor  at  Erfurt,  Ger- 
many, states  that  ho  found  143  acres  in  and  around  the  city  devoted  to 
the  production  of  flower«seeds,  and  136  to  that  of  vegetable  seeds,  the 
market  being  chiefly  in  the  larger  German  cities.  The  amount  of  glass 
covering  houses  for  the  culture  of  exotic  plants,  and  the  hot  and  cold 
beds,  is  250,000  square  feet.  More  than  300,000  catalogues  and  price- 
lists  are  annually  printed  for  the  flower  and  vegetable  trade ;  the  num- 
ber of  wholesale  catalogues  being  60,000,  of  which  about  one-half  are 
prepared  for  England  and  America.  The  making  of  linen  and  paper 
bags  for  seeds  gives  employment  to  many  poor  people  in  the  surround- 
ing villages,  involving  an  estimated  annual  outlay  of  $7,000.  Several 
small  villages  are  sustained  chiefly  by  the  manufacture  of  flower-pots  for 
the  Erfurt  trade,  and  about  600,000  of  these  are  annually  planted  with 
3,600,000  stock-gilly  flowers  of  many  varieties  and  colors — a  specialty 
for  which  Erfurt  has  been  celebrated  since  1810. 


RECENT  FARM  EXPERIMENTS. 

WHEAT. 

Fertilizers  on  wheat. — Mr.  E.  W.  Pruitt,  of  Salem,  Alabama,  reports  an 
experiment  with  wheat  on  two  acres  of  common  oak  and  hickory  land, 
which  had  been  in  cultivation  ten  years,  the  last  year  in  potatoes.  At 
the  time  of  experiment  the  land  was  not  capable  of  producing  more  than 
seven  or  eight  bushels  of  wheat  per  acre,  without  manure.  In  the  latter 
part  of  November,  1869,  the  ground  wasx  broken  up  in  the  following 
manner :  A  furrow  was  opened  to  the  depthof  i  about  four  inches,  with 
a  turning  plow,  which  was  followed  by  a  subsoil  plow,  running  nearly 
eight  inches  deep ;  and  the  field  was  then  cJ^ps-plowed  with  scooters, 
and  laid  off  with  a  small  scooter  in  furrows  totfSto  twelve  inches  apart, 
leaving  the  surface  in  small  ridges.  December  3l^e  sowed  broadcast  1 J 
bushel  of  Clayton  wheat,  30  bushels  of  cotton  seeck  and  140  pounds  of 
Peruvian  guano,  per  acre,  and  dragged  the  groun^  level  and  smooth 
with  a  good  home-made  brush.  The  wheat  came  4ip  "  in  beautiful 
drills,"  and  grew  so  rapidly  that  on  the  1st  of  Pebniary  he  turned  in 
his  calves,  and  grazed  it.  The  field  ripened  in  the  lattter  part  of  May, 
showing  a  solid  mass  of  wheat  about  five  and  one-half  fteet  high.  Sixty- 
four  bushels  of  excellent  wheat  were  harvested  from  thWtwo  acres,  and 
11  to  16  bushels  were  lost  by  lodging,  by  ravages  of  birds,  Jfcc.  Expenses : 
three plowings,  $7  50;  laying  off,  $1  25;  60  bushels  ofcotto*  seed,  $10  80; 
280  pounds  guano,  $17  50 ;  hauling  out  and  strewing  seed  dfid  fertilizers, 
$3;  cutting,  binding,  and  thrashing,  $10;  total,  $50  05.  Reqeipts:  6  bush- 
els wheat,  $128;  6  loads  of  straw,  $12 ;  value  of  pasturage  of  calves, 
$5 ;  total,  $145,  showing  a  profit  of  $17  47  J  per  acre,  besides  the  im- 
provement of  the  soil.  "  I 
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Mr.  Samuel  Bailey,  of  Maxey,  Georgia,  reports  an  experiment  with  fer- 
tilizers on  wheat,  on  one  acre  of  thin,  exhausted  land,  which,  in  1869, 
with  the  aid  of  manure,  had  produced  17  bushels  of  corn.  Late  in 
October,  1869,  he  broke  up  the  land  with  a  two-horse  Brinley  plow,  and 
spread  broadcast  six  two-horse  loads  of  well-rotted  stable  manure,  which 
he  turned  under  by  cross-plowing  with  the  same  plow.  He  then  sowed 
broadcast  250  pounds  of  dissolved  bone,  harrowed^  and  seeded  with  120 
pounds  of  tyheat,  covering  with  a  heavy  brush.  Early  in  February,  the 
wheat  being  about  six  inches  high,  he  top-dressed  with  250  pounds  of 
ammoniated  phosphate.  In  the  latter  part  of  March,  when  the  wheat 
was  in  the  boot,  he  applied  125  pounds  of  ammoniated  dissolved  bone 
and  25  pounds  of  salt,  ground  together,  the  application  being  made  on 
the  dew  in  the  morning,  and  repeated,  in  the  same  amount  and  manner, 
one  week  afterward.  The  product  of  the)  acre  was  3,415  pounds  of 
good  wheat,  or  nearly  57  bushels.  No  estimate  was  made  of  the  cost 
of  the  stable  manure,  but  the  cost  of  the  artificial  fertilizers  employed 
amounted  to  $27  55. 

Improvement  by  green  manuring,  d-c. — Mr.  F.  Stephenson,  of  Gaines- 
ville, Georgia,  reports  the  example  of  a  farmer  who,  in  18C5,  set  apart 
10  acres  of  an  old  sedge  field,  turned  it  under  in  June,  and  sowed  wheat 
in  September,  harvesting  the  next  year  4  bushels  per  acre.  When 
the  land  got  a  good  growth  of  weeds,  he  again  turned  under,  one  inch 
deeper  than  before,  and  in  September  sowed  wheat,  making  a  crop  oi 
9  bushels  per  acre.  The  next  year  he  turned  the  green  growth  still 
deeper,  and  made  17  bushels  per  acre  j  and  the  following  year,  1809,  his 
crop  was  27  bushels  per  acre. 

Bwperplwqphate  on  tcheat — A  farmer  in  Peacham,  Vermont,  re 
ports  that  in  October,  1866,  he  plowed  to  the  depth  often  inches  a  pas- 
ture containing  about  2%  acres,  the  soil  being  a  brown  loam  of  uniform 
quality.  The  next  year  he  planted  potatoes,  the  field  being  dressed  with 
200  pounds  of  plaster ;  and  in  the  ensuing  spring  he  divided  the  land 
into  three  equal  plots  of  146  rods  each.  Plot  1  was  sown  with  club 
wheat  prepared  by  wetting  with  brine,  and  drying  with  Bradley's  su- 
perphosphate. After  harrowing  once,  a  dressing  of  this  fertilizer  was 
applied,  the  rate  per  acre  (including  amount  used  with  the  seed)  being 
1,939  pounds,  and  the  ground  was  then  thoroughly  harrowed  and  rolled. 
The  other  plots  were  treated  in  the  same  manner,  except  that  plot  2  was 
fertilized  with  Paddock  and  Dean's  raw  bone,  and  plot  3  with  Brad- 
ley's raw  bone.  The  following  table  shows  amounts  of  fertilizers  ap- 
plied and  products  obtained,  calculated  per  acre: 


Plot. 


l 
2 


Manures  appliod. 


Bradley's  superphosphate.. 
Paddock  &  Dean's  raw  bono 
Bradley's  raw  bono 


Amount 
of  ma- 
nure per 
acre. 


Ponvds. 
1,039 
1,579 
1,940 


Product  W^ht 
per 


per  acre, 


Bushels, 
31.8 
2(5.3 
32.3 


bushel. 


Pounds. 
61 
60 
60 


The  excess  of  product  on  Kos.  1  and  3  over  that  on  No.  2  paid  for 
the  excess  of  fertilizer  used  on  tfrose  two  plots.  An  analysis  of  the  re- 
sults from  these  expensive  applications  of  manure  shows  that,  whatever 
benefit  might  inure  to  a  subsequent  crop,  the  immediate  returnswere  un- 
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remunerative.  For  instance,  the  application  of  Bradley's  superphos- 
phate, at  3J  cents  per  pound,  would  amount  to  $67  87  per  acre,  while 
the  product  obtained,  rated  at  $2  26  per  bushel,  the  average  price  in 
Vermont  for  that  season,  would  amount  to  $71  87,  returning  only  $4 
over  the  cost  of  the  fertilizer  alone. 

Kciv  Jersey  Agricultural  College  experiments. — Experiments  made  on 
the  experimental  farm  of  the  New  Jersey  Agricultural  College,  in  1869, 
exhibit  the  comparative  effects  of  superphosphate  of  lime,  bone-dust, 
and  horn-dust,  (the  latter  containing  a  large  percentage  of  ammoniacal 
elements,  and  no  phosphoric  acid,)  applied  to  wheat  on  a  very  poor  aud 
sour  clay  loam,  which  had  been  recently  under-drained,  and  had  received 
a  light  dressing  of  gas  lime  worked  through  the  soil.  The  bone-dust 
showed  the  least  eflect;  while  the  superphosphate  gave  the  best  return, 
the  plot  on  which  it  was  applied  showing  the  greatest  evenness  of  growth, 
and  the  earliest  maturity,  and  greatest  amount  of  product.  The 
grain  on  all  the  plots  was  much  damaged  by  rust. 

English  experiments  with  wheat  and  barley. — The  journal  of  the  Royal 
Agricultural  Society  of  England  for  1870  contains  a  report  of  experi- 
ments made  in  l§68*and  1860,  in  drilling  wheat  in  rows  of  extraordinary 
distances — eighteen  inches  apart.  The  experiments  of  1868  were  made 
on  the  experimental  farm  of  the  Eoyal  Agricultural  College.  The  experi- 
ments of  1869  were  instituted  by  members  of  the  Cirencester  Chamber 
of  Agriculture,  in  accordance  with  a  uniform  plan  mutually  agreed  upon, 
the  agricultural  college  being  auxiliary  to  the  scheme.  The  trial  lay 
between  rows  drilled  at  the  usual  distance  apart,  (nine  inches,)  and  rows 
eighteen  inches  apart,  or  two  rows  nine  inches  apart  alternating  with 
spaces  of  twenty-seven  inches.  The  following  summary  exhibits  names  of 
experimenters,  and  indicates  the  condition  of  the  soils  experimented  on : 

Earl  Bathurst:  The  land  in  good  agricultural  condition,  "a  free, work- 
ing" soil,  previously  under  clover  and  rye  grass.  The  wheat  of  the 
more  widely  spaced  plots  maintained  a  dark  green  color  and  vigorous 
appearance  up  to  harvest  time,  although  the  straw  was  not  so  clean  and 
bright  as  in  the  other  plots.  Contrary  to  expectation,  the  yield  also  fell 
short  of  that  of  the  plots  of  ordinary  spaces,  the  widely  spaced  rows 
averaging  about  29  bushels  of  60  pounds  each  per  acre,  the  others  about 
32  bushels  per  acre.  Royal  Agricultural  College:  The  land  was  in  poor 
condition,  and  had  been  in  barley  the  previous  summer.  The  average 
yield  of  the  rows  of  ordinary  spacing  was  25  J  bushels,  and,  notwithstand- 
ing the  saving  of  seed,  the  exhibit  of  the  widely  spaced  rows  showed  no 
advantage  in  deviating  from  the  usual  distances.  W.  Smith,  of  Bibury : 
The  land  was  in  excellent  condition  and  of  superior  productiveness^well 
prepared  for  wheat,  "  a  quick  free  barley  soil,"  dark  in  color.  Here, 
there  was  a  marked  increase  in  yield  on  the  widely  spaced  rows,  and  the 
heads  were  exceedingly  large.  In  one  plot  where  two  rows,  nine  inches 
apart,  alternated  with  spaces  of  twenty -seven  inches,  the  soil  being  firmly 
pressed  with  the  foot,  there  was  an  increase  of  8J  bushels  of  grain  and 
880  pounds  of  straw  per  acre,  over  the  product  of  the  plot  of  ordinary 
spaces,  which  yielded  46  bushels  of  wheat  per  acre.  In  another  plot, 
where  two  rows  nine  inches  apart  were  alternated  with  spaces  of  twenty- 
seven  inches,  which  were  planted  with  potatoes,  and  consequently 
worked  to  some  extent,  there  was  an  increase  of  7£  bushels  of  grain  and 
760  pounds  of  straw  per  acre.  Thus,  the  land  of  best  condition  and 
highest  productiveness  gave  a  very  favorable  exhibit  even  on  an 
extremely  wide  spacing  of  rows.  Another  point  embraced  in  these 
experimental  trials  on  wheat  had  refereuce  to  methods  of  cultivation, 
and  the  results  bearing  on  this  point  indicated  the  impropriety  of  deep 
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cultivation  between  the  wheat  rows  at  an  advanced  period  of  the 
season. 

Experiments  made  with  barley  on  the  same  fields,  and  under  the  same 
conditions  that  were  employed  in  the  trials  with  wheat,  gave  results 
decidedly  favorable  to  wide  distances  between  rows  and  comparatively 
deep  interculture.  Another  experiment  on  barley  by  Mr.  lies,  of  Kemps- 
ford,  gave  like  results,  and  in  this  case,  although  the  wide  drilled  plots 
did  not  appear  to  advantage  in  early  summer,  at  harvest  the  ears  were 
superior,  and  a  larger  weight  of  grain  was  obtained  than  on  the  plots  of 
ordinary  spaces.  Besides  the  advantage  of  larger  product  was  that  of 
a  saving  of  seed  and  of  greater  facility  in  working  the  crop. 

Concerted  experiments  were  also  made  in  the  application  of  super- 
phosphate and  nitrate  of  soda  on  wheat,  certain  plots  receiving  only 
one  of  these  fertilizers,  others  receiving  the  two  combined.  The  trials 
also  included  winter  top-dressings  in  contrast  with  those  made  in  spring. 
As  to  the  application  of  nitrate  of  soda  alone,  results  favored  a  dress- 
ing of  168  pounds  per  acre,  with  a  probability  that  heavier  dressings 
might  be  advantageously  used.  An  experiment  made  by  Mr.  Ruck,  of 
Braydon,  on  stiff  land,  sustained  the  exhibit  of  former  experience, 
namely,  that  clay  land  does  not  respond  to  applications  of  nitrate  of 
soda  so  readily  as  land  of  lighter  character.  The  results  of  the  various 
experiments  are  reduced  to  a  money  valuation,  in  which  the  cost  of  the 
nitrate  of  soda  is  put  at  16*.  per  cwt.  of  112  pounds,  and  the  value  of 
the  wheat  at  6*.  per  bushel,  (calculated  in  this  series  at  62  pounds.) 
The  increase  of  grain  resulting  from  each  hundred  pounds  of  the  fertil- 
izer applied  is  stated  as  follows :  Earl  Bathurst,  for  an  expenditure  of 
14*.  3|<Z.,  obtained  3  J  bushels  of  wheat,  worth  21*.;  or  a  profit  of  6*.  8ftf. 
on  100  pounds  of  nitrate  of  soda.  The  college  farm  obtained  an  increase 
of  4  bushels  of  wheat,  worth  24*. ;  Mr.  Smith,  an  increase  of  4 J  bushels, 
worthr  27*. ;  Mr.  Ruck,  an  increase  of  3£  bushels,  worth  10*.  "  In  these 
cases,  respectively,  the  products  of  unmanured  portions  were  as  follows: 
314  bushels  per  acre,  24J  bushels,  44£  bushels,  35  bushels — a  significant 
exhibit  of  the  productiveness  of  the  various  soils  at  the  time  of  experi- 
ment. A  satisfactory  result  was  obtained  on  the  highly  productive  soil 
of  Mr.  Smith  by  adding  superphosphate,  at  the  rate  of  3  cwt.  per  acre, 
to  the  nitrate  of  soda.  Each  100  pounds  of  superphosphate,  used  in 
combination  at  a  cost  of  5£*.,  are  credited  with  an  increase  worth  12*. 
In  the  other  cases  the  addition  of  superphosphate  was  not  remunerative. 
As  between  spring  and  winter  dressing  of  these  fertilizers,  the  general 
tenor  of  the  experiments  favored  the  former. 

CORN. 

One  hundred  and  ttcenty-scvcn  bttshelsper  acre.^- Mr.  David  H.  Bronson, 
of  Guthrieville,  Pennsylvania,  in  the  fall  of  1869  and  the  ensuing  spring, 
applied  broadcast,  on  25  acres  of  clover  and  timothy  sward,  100  wagon- 
loads  of  unleached  livery  stable  and  barn-yard  manure,  50  loads  of 
which  had  been  hauled  a  distance  of  three  miles.  Besides  this  dressing, 
the  land  was  liberally  limed.  On  four  acres  of  this  field  he  also  applied 
hog  pen  manure,  at  the  rate  of  three  ox-cart  loads  per  acre,  and,  after 
plowing  and  thoroughly  pulverizing  the  soil,  marked  rows  three  and  a 
half  feet  apart,  with  hills  at  distances  of  fifteen  to  eighteen  inches.  He 
planted  May  10th,  each  hill  receiving  a  handful  of  hen-manure,  plaster 
and  ashes,  mixed  in  equal  proportions,  and  two  grains  of  corn.  The  four 
acres  averaged  127£  bushels  of  shelled  corn  per  acre,  the  height  of  the 
stalks  varying  from  thirteen  to  sixteen  feet,  many  measuring  seven 
inches  in  circumference.    From  personal  experience  and  observation, 
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Mr.  Bronson  urges  the  necessity  of  sheltering  barn-yard  manure  from 
sun  and  rain,  and  the  propriety  of  utilizing  fully  the  manurial  resources 
of  the  farmer's  own  neighborhood  before  resorting  to  commercial  fer- 
tilizers. 

One  hundred  and  Jive  busliels  per  acre. — Dr.  Nichols,  of  the  Boston 
Journal  of  Chemistry,  states  the  following  experiment  in  raising  corn 
on  green  sward,  turned  over  in  the  fell  of  1868 :  In  the  spring  barn- 
yard manure  was  spread  on  the  furrows  at  the  rate  of  four  cords  per 
acre,  and  harrowed  in,  and  the  soil  finely  pulverized  with  a  Geddes 
harrow.  Hills  were  marked  three  feet  apart,  and  a  handful  of  his  "  bone 
and  ashes  mixture"  (see  Report  for  1869,  p.  431.)  was  placed  in  each,  a 
slight  covering  of  earth  being  then  drawn  over,  and  five  kernels  of  corn 
dropped  upon  it.  The  growth  of  the  field  was  so  luxuriant  that  it  was 
cultivated  but  once  after  planting.  The  stalks  bore  two  or  three  ears 
each,  many  of  them  fourteen  inches  long,  and  the  kernels  were  large  and 
full,  and  of  a  brilliant  yellow.  The  product  was  105  bushels  of  shelled 
corn  per  acre.  This  success  is  attributed  to  fall  plowing,  thorough  pul- 
verization of  the  soil  in  the  spring,  manure  in  which  was  preserved  the 
liquid  excrement  of  the  animal,  the  application  of  this  manure  to  the 
surface  of  the  soil,  and  the  use  of  the  bone  and  ash  mixture  in  the  hills. 
Charging  the  corn  crop  with  one-half  of  the  cost  of  the  fertilizers  em- 
ployed, the  cost  of  the  corn  was  45  cents  per  bushel.  The  market  value 
of  the  quality  grown  was  $1  25  per  bushel,  leaving  a  profit  of  80  cento 
per  bushel,  or  $84  per  acre,  besides  the  value  of  the  fodder. 

Two  hundred  bushels  per  acre. — In  the  proceedings  of  the  annual  con- 
vention of  the  South  Carolina  Agricultural  and  Mechanical  Society  for 
1869  is  a  report  by  Mr.  J.  W.  Parker  of  experiments  in  growing  corn,  of 
which  the  following  is  an  abstract:  Selection  was  made  of  a  quagmire 
grown  over  with  rushes,  willows,  and  sour  grass,  abounding  with  snakes 
and  malaria,  and  traversed  by  a  winding,  sluggish  stream.  Thorough 
drainage  was  attained  by  the  construction  of  %  canal  and  underdrains, 
and  during  the  summer  the  land  was  cleared,  leveled,  and  broken  up 
with  a  two-horse  plow.  In  November  a  heavy  coat  of  cow-house  ma- 
nure was  applied  and  plowed  under,  and  the  process  was  repeated  in 
January,  and  again  in  March,  with  subsoiling.  In  April,  the  weeds, 
having  attained  a  luxuriant  growth,  were  limed  and  turned  under; 
in  May  another  coat  of  manure  was  plowed  under,  and  the  land  was 
harrowed  perfectly  level  and  laid  off  in  rows  three  feet  apart.  In  the 
furrows  were  applied  Peruvian  guano,  salt,  and  plaster,  at  the  rate  of 
200  pounds  of  each  per  acre.  The  seed  corn,  having  been  soaked  in  a 
solution  of  niter  and  rolled  in  plaster,  was  dropped  ten  inches  apart  in 
the  rows,  and  covered  with  rakes,  after  which  the  land  was  rolled.  The 
corn  was  up  in  five  days  from  planting,  and,  as  soon  as  it  was  suffi- 
ciently large,  a  long,  narrow  plow  was  run  around  it,  followed  by  the 
hoe,  the  crop  being  kept  clean  by  shallow,  level  culture  until  it  began 
to  snoot  and  tassel.  The  field  was  then  irrigated  by  conveying  from  a 
reservoir  a  gentle  flow  of  water  through  every  alternate  row.  l^he  yield 
on  two  acres  was  147  bushels  per  acre.  The  following  year  the  experi- 
ment was  repeated  in  like  manner,  except  that  the  rows  were  laid  off 
two  and  one- half  feet  apart.  One  acre  yielded  200$  bushels,  as  attested 
by  a  viewing  committee.  Mr.  Parker  received  premiums  on  these  crops 
from  the  society  named.  He  attributes  much  to  irrigation  in  these  in- 
stances of  extraordinary  product,  and  concludes  from  these  and  former 
experiments  that  success  in  corn-growing  depends  greatly  on  thorough 
preparation  of  the  soil  during  fall  and  winter  by  deep  plowing,  with 
und^-dxaining  of  moist  lands,  this  preparation  to  be  followed  by  judi- 
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cious  manuring.  While  the  early  working  of  the  field  should  be  deep, 
the  latter  culture  should  be  shallow,  and  the  roots  of  the  corn  should 
not  be  disturbed  after  it  begins  to  tassel. 

Fertilizers  on  corn. — A  field  which  had  been  mowed  for  two  years  was 
divided  into  plots,  each  of  which  measured  two-fifths  of  an  acre,  and 
contained  ten  rows  extending  across  the  field.  The  soil  was  a  gravelly 
loam,  and  the  cultivation  was  equal.  The  season  was  very  wet  and 
cold,  however,  and  the  ground  was  so  moist  as  to  prevent  proper  culti- 
vation. Plot  1  received  no  manure ;  the  other  plots  received,  in  Decem- 
ber, eight  two-horse  loads  of  well-rotted  barn-yard  manure  per  acre. 
Plots  3  to  8,  in  addition  to  this,  received  other  fertilizers,  as  follows : 
Plot  3,  poudrette,  made  by  composting  night-soil  with  four  times  its 
bulk  of  swamp-muck.  The  corn  having  been  dropped,  one  quart  of  the 
compost  was  deposited  on  the  corn,  and  covered  with  two  or  three  hoe- 
fuls  of  earth.  Plot  4,  a  small  shovelftd  of  a  compost  (one  year  old)  of  one- 
third  manure  and  two-thirds  muck  was  applied  to  each  hill  in  the  same 
manner  as  fertilizer  No.  3.  Plot  5,  a  purchased  fertilizer,  bearing  the 
name  of  superphosphate,  but  apparently  almost  entirely  composed  of 
the  flesh  of  dead  animals,  was  dropped  on  the  bottom  of  the  hill  and  then 
covered  with  earth,  on  which  the  corn  was  planted.  Plot  6,  ashes  were 
dropped  and  covered  with  earth,  on  which  the  corn  was  planted.  The 
ashes  apparently  destroyed  the  effect  of  the  manure  applied  in  December. 
Plot  7,  a  home-made  superphosphate,  composed  ot  burnt  bones  pulver- 
ized as  finely  as  possible;  and  dissolved  with  diluted  sulphuric  acid,  in  the 
proportion,  by  weight,  of  sixteen  parts  of  burnt  bone  to  seven  parts  of 
sulphuric  acid,  diluted  with  seven  parts  of  water,  was  applied  at  the 
rate  of  125  pounds  per  acre,  at  a  cost  of  $5,  the  corn  and  superphosphate 
being  dropped  together  in  the  hill.  Plot  8,  horn-dust  from  a  comb- 
factory  was  applied  in  the  same  manner  as  the  fertilizer  of  plot  7.  The 
stalks  grown  on  plots  3  and  7  were  in  each  case  about  twice  the  quantity 
grown  on  plot  2,  and  op  plot  4  half  as  many  more  as  on  plot  2.  The 
corn  on  plots  3,  4,  and  7  was  harvested  September  28,  in  ripe  condition; 
that  on  the  other  plots  was  gathered  October  13,  in  an  unripe  state.  The 
sound  corn  obtained  from  plots  1  and  5  was  not  of  the  first  quality. 
The  yield  of  the  various  plots  was  as  follows : 

Plot  1, 35  bushels  sound  corn,  and  17£  bushels  soft  corn  per  acre. 
Plot  2, 57£  bushels  sound  corn,  and  12^  bushels  soft  corn  per  acre. 
Plot  3, 85  bushels  sound  corn,  and  5  bushels  soft  corn  per  acre. 
Plot  4, 68f  bushels  sound  corn,  and  10  bushels  soft  corn  per  acre. 
Plot  5, 23$  bushels  sound  corn,  and  15$  bushels  soft  corn  per  acre. 
Plot  6, 35  bushels  sound  corn,  and  12£  bushels  soft  corn  per  acre. 
Plot  7, 80  bushels  sound  com,  and  7 }  bushels  soft  corn  per  acre. 
Plot  8, 26^  bushels  sound  corn,  and  23$  bushels  soft  corn  per  acre. 

Mr.  S.  C.  Pattee,  of  Warner,  New  Hampshire,  reports  an  experiment 
made  in  1869,  on  a  ridge  of  dry  land  of  uniform  character,  which  had 
been  mowed  four  years,  yielding  about  one  ton  of  hay  to  the  acre  in 
1861.  Of  the  fertilizers  reported  upon,  the  hen-manure  compost  was 
made  of  equal  j)arts  of  hen-manure  and  rich  loam,  the  latter  of  which  had 
received  the  wash  of  the  barn-yard.  "  My  phosphate"  was  composed  of 
bone-flour,  treated  with  sulphuric  acid  in  the  proportion  of  sixteen  pounds 
of  the  former  to  six  pounds  of  the  latter,  dried,  with  ten  pounds  of  plaster. 
The  u  bone-flour  and  ashes"  were  in  equal  parts,  mixed  according  to 
the  method  of  Dr.  Nichols.  The  corn  was  planted  in  hills  three  and  a 
half  feet  each  way,  and  the  experimental  plots  contained  one-twentieth 
of  an  acre  each,  excepting  the  plot  receiving  no  manure,  which  con- 
tained one-fortieth  of  an  acre.    The  table  exhibits  the  fertilizers  applied 
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and  tbe  results  obtained  5  being  arranged  in  the  order  of  largest  pro- 
duct: 


Nos.1 


Fertilizers. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


E.  F.  Coc's  puperphoaphate : 

Croasdalo  superphosphate 

Ilen-manuro  compost 

My  phosphate 

Bradley's  superphosphate 

Glasgow  Co/s  ammoniated  guano 

Wilson's  ammoniated  superphosphate. 

Bone-flour  and  ashes 

Lobster  chum 

No  manure 


Amount  of 

manure  per 

acre. 


Pound*. 
400 
400 
GO  bushels 
400 
400 
400 
400 
000 
•    800 


Product  per 

Increase 

acre. 

over  uuma- 

nured  plot. 

Bushels. 

BtixJieU. 

34 

24 

33| 

23f 

32* 

22* 

31* 

21* 

30 

20 

29 

19 

25 

15 

.    23* 

13* 

18* 

a* 

10 

• 

E.  F.  (Joe's  superphosphate,  applied  at  a  cost  of  $12  per  acre,  re- 
turned an  increase  of  24  bushels  of  corn  per  acre,  worth  $30,  while  the 
hen-droppings  used  in  the  composition  of  No.  2,  at  a  cost  of  $22  50  per 
acre,  (their  local  value  being  75  cents  per  bushel,)  returned  an  increase 
of  22£  bushels  of  corn  per  acre,  worth  $28  12J. 

Westminster  Farmers'  Club  reports. — Mr.  John  McNeil,  of  the  Westmin- 
ster (Vermont)  Farmers'  Club,  reports  that  on  pine  plain  land,  which  had 
been  mowed  only  once,  he  turned  under  twenty-one  horse  loads  of  manure 
to  the  acre,  harrowed,  and  laid  out  four  plots,  each  over  one-thirteenth 
of  an  acre  in  area,  containing  four  rows,  three  and  one-half  feet  apart 
and  fourteen  rods  long,  the  hills  three  feet  apart  in  the  rows,  and 
planted  with  corn.  The  first  plot  received  Baodley's  superphosphate, 
at  a  cost  of  98  cents,  a  tablespoonful  being  put  in  each  hill,  and  thoroughly 
incorporated  with  the  soil  before  planting.  The  second  plot  received 
Bowers's  complete  manure,  at  a  cost  of  98  cents ;  the  third  plot,  ashes, 
at  a  cost  of  40  cents.  The  fourth  plot  received  no  other  fertilizer  than 
the  stable  manure.  Putting  the  average  price  of  corn  for  the  region  and 
year  at  $1  40  per  bushel,  and  rating  the  corn  in  ear  at  70  pounds  to  the 
bushel,  the  following  is  a  summary  of  the  results  on  the  immediate 
crop : 


Plot. 


1 
2 

3 
4 


u 

I 


u 

Pi 

>  -w> 

OS 
9  Pi 

il 

a~ 

C9 
O 


Busheh. 
46.37 
64.84 
59.07 
38.10 


Bushels. 

8.27 

26.74 

20.97 


H 

o 

t  * 
p\  © 

c 


$11  58 
37  44 
29  36 


£'5 

•r?  C 

o 


o 


■**  Sir 


•$1  62 
24  24 
23  97 


•Loss. 
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Mr.  N.  G.  Pierce,  of  the  same  club,  reports  an  experiment  in  planting 
corn  on  hill  land  ot  rather  heavy  texture,  with  clayey  subsoil.  To  four 
rows  twenty-eight  pounds  of  Bradley's  superphosphate  were  applied,  at  a 
cost  of  98  cents,  being  thoroughly  incorporated  with  the  soil  before  drop- 
ping the  corn ;  to  the  next  four  rows  ashes  were  applied  on  the  hill  after 
planting,  at  the  same  expense ;  to  the  next  four  rows,  hen-manure  in 
the  hill  at  the  same  expense — the  quantity  being  nearly  three  bushels, 
at  25  cents  per  bushel.  The  next  four  rows  received  no  fertilizer,  and 
their  product  was  716  pounds  of  corn  in  the  ear.  Plot  1  yielded  1,113 
pounds,  showing  again  of  397  pounds  over  the  unfertilized  plot;  plot  2 
yielded  869  pounds,  a  gain  of  143  pounds ;  plot  3  yielded  740  pounds,  a 
gain  of  24  pounds.  Thus,  on  four  rows  the  superphosphate  should  re- 
ceive a  credit  of  $7  94  as  the  legitimate  net  profit  over  the  cost  of  appli- 
cation ;  the  ashes  a  credit  of  $2  86 ;  the  hen-manure,  even  at  the  low 
rate  of  25  cents  per  bushel,  only  paying  the  cost  of  application. 

POTATOES. 

Mr.  8.  C.  Pattee,  of  Warner,  New  Hampshire,  reports  the  folio wiftg  ex- 
periment with  potatoes  on  a  ridge  of  dry  land  plowed  late  in  the  fall,  and 
thoroughly  harrowed  in  the  spring,  the  area  occupied  being  1 J  acre.  Kows 
were  laid  out  three  and  a  half  feet  apart,  by  running  a  plow  lightly,  and 
the  hills  were  marked  a  little  more  than  two  feet  apart,  and  planted 
with  potatoes  cut  to  one  or  two  eyes  in  a  piece,  two  pieces  in  each  hill. 
The  hills  received  a  compost  prepared  by  mixing  four  bushels  of  leached 
ashes  with  one  peck  of  lime  slacked  with  a  saturated  solution  of  salt, 
and  one  peck  of  gypsum.  The  product  of  potatoes  was  200  bushels,  or 
160  bushels  per  acre,  worth  45  cents  per  bushel.  Total  expenses: 
breaking  up  in  the  fall,  $7  50;  harrowing,  May  12,  $2  55;  planting, 
May  20,  $7  75;  cost  of  compost,  $2  25;  8£  bushels  seed  potatoes,  $4  25; 
cultivating,  June  14,  $1  50 ;  June  24,  25,  two  hoeings,  employing  three 
to  four  laborers,  makings  total  of  fifty-one  hours'  work,  $7  65;  October 
6  to  9,  digging  the  crop,  $14;  interest  on  land,  $8;  total,  $55  45,  or 
$44  36  per  acre,  making  the  average  cost  per  bushel  2,1%  cents ;  value 
of  the  crop,  $90.  Net  profit  over  all  expenses,  including  interest  on  land, 
$34  55,  or  $27  64  per  acre.  The  yield  included  15  bushels  of  Early  Rose, 
12  of  Early  Goodrich,  and  4  of  Excelsior  potatoes,  which,  if  sold  at  reg- 
ular market  prices,  would  have  considerably  increased  the  profit.  Mr. 
Pattee  finds  the  most  suitable  soil  for  the  potato  to  be  a  light  yellow 
loam,  elevated  in  situation,  and  possessing  good  drainage,  either  natural 
or  artificial,  so  that  no  water  will  stand  upon  it  in  the  wettest  part  ot 
the  season.  All  unfermented,  nitrogenous  manures  should  be  avoided 
as  far  as  possible;  but,  if  necessarily  used,  they  should  be  applied  in  the 
fall  and  plowed  in,  as  they  will  be  less  liable  to  produce  disease  than 
when  spread  on  the  surface.  Ashes  in  liberal  quantity  make  a  good 
fertilizer,  and  plaster  is  excellent  on  some*  soils.  Superphosphate  of 
lime  has,  in  some  instances,  doubled  his  crop. 

R>imh,  superphosphate,  <fcc,  on  potatoes. — The  following  is  an  abstract 
of  reports  by  Professor  Voelcker,  of  England,  of  experiments  during 
the  years  1867->69,  bearing  specially  on  the  effects  of  potash  salts  ap- 
plied alone,  and  in  combination  with  phosphatic  manures,  for  the  potato 
crop.  In  1867,  at  Carleton,  Carlisle,  an  experiment  was  made  on  a  very 
sandy?  light  soil,  in  poor  agricultural  condition,  on  plots  measuring  one- 
twentieth  of  an  acre  each.  Some  of  the  plots  were  left  unmanured ; 
others  were  manured  with  dung  at  the  rate  of  20  tons  per  acre ;  one 
with  mineral  superphosphate,  at  the  rate  of  4  cwt.  per  acre ;  one  with 
crude  potash  salts  at  the  same  rate ;  one  with  common  salt  at  the  same 
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rate  5  one  with  miueral  superphosphate  and  potash  salts,  4  cwt.  of  each 
per  acre  5  and  one  with  mineral  superphosphate  and  common  salt,  4  cwt* 
of  each  per  acre.  The  manures  were  mixed  with  twice  their  weight 
of  finely  powdered  earth,  and  sown  by  hand  during  showery  weather. 
The  potatoes  were  planted  April  23.  The  season  was  a  dry  one.  The 
potatoes  on  the  dunged  plots  made  a  rapid  and  luxuriant  growth,  while 
those  receiving  the  artificial  manures  suffered  much  from  drought,  and 
manifested  a  stinted  growth,  especially  those  dressed  with  common  salt, 
which  exhibited  an  unhealthy,  shriveled  appearance.  The  manured 
plots  produced  about  74  bushels  of  potatoes  per  acre,  (60  pounds  to  the 
bushel,)  and  the  various  manures  gave  the  following  amounts  of  increase 
per  acre  over  the  unmanured  soil:  The  dung,  160£  bushels ;  the  mineral 
superphosphate  combined  with  potash  salts,  68- bushels;  the  mineral 
superphosphate  with  common  salt,  57  bushels ;  the  mineral  superphos- 
phate alone,  15  bushels ;  the  crude  potash  salts  alone,  9£  bushels ;  the 
common  salt  alone,  no  increase.  The  comment  made  on  these  results 
is,  that  on  light  land,  in  a  dry  season,  rotted  dung  produces  an  effect 
which  cannot  be  expected  from  artificial  manures,  the  former  supplying 
a  large  amount  of  decomposed  organic  matter,  which  serves  to  absorb 
and  retain  moisture.  Professor  Voelcker  remarks  that  very  soluble 
saline  manures  are  rather  dangerous  agents,  and  when  common  salt  and 
potash  salts  are  used  they  should  be  applied  early  in  the  spring,  so  as  to 
be  thoroughly  washed  into  the  soil. 

Experiments  were  made  the  same  year  near  Broseley,  on  similarly 
dressed  plots,  but  on  rich  land,  producing,  without  manure,  470J  bushels 
of  potatoes  per  acre.  Owing  to  the  fertility  of  the  soil,  the  20  tons  of 
dung  per  acre  produced  no  increase,  the  product,  on  the  contrary,  fall- 
ing short  of  that  on  the  unmanured  soil,  as  did  also  the  product  of  the 
other  manured  plots,  excepting  where  400  pounds  of  mineral  super- 
phosphate were  applied  in  combination  with  the  same  amount  of  potash 
salts,  this  application  giving  an  increase  of  Gty  bushels  per  acre. 

In  1868,  experiments  were  made  at  Lord  Wenlock's  Menagerie  farm, 
Escrick,  near  York,  on  a  sandy  loam,  in  good  condition,  yielding,  with- 
out manure.  122£  bushels  of  potatoes  per  acre.  The  following  fertilizers 
were  applied :  1.  Mineral  superphosphate,  4  cwt.  5  crude  potash  salts  and 
sulphate  of  ammonia,  each  2  cwt. ;  2.  Rotted  dung,  20  tons;  3.  Mineral 
superphosphate  and  crude  potash  salts,  each  4  cwt. ;  4  Mineral  super- 
phosphate, 4  cwt.  ;  crude  potash  salts  and  nitrate  of  soda,  each  2  cwt. ;  5. 
Peruvian  guano,  4  cwt.  5  6.  Mineral  superphosphate  and  common  salt, 
each  4  cwt.  The  plots  manured  with  the  mineral  superphosphate  and 
common  salt  combined  showed  a  weakly  condition,  and  gave  but  a  slight 
increase  of  product.  The  portion  dressed  with  the  combination  of  min- 
eral superphosphate  and  potash  salts  manifested  at  an  early  period  some 
iryury  from  the  effect  of  potash  salts.  The  portion  dressed  with  Peru- 
vian guano  at  first  looked  very  promising,  but  later  in  the  season  suffered 
much  from  drought,  and  final  results  illustrated  the  need  of  abundant 
rains  to  give  this  fertilizer  its  full  action.  The  following  is  an  exhibit  of 
the  increase  of  product  per  acre  from  the  application  of  the  various  man- 
ures, stated  in  the  preceding  order :  1,  183J  bushels ;  2,  188  bushels ; 
3, 148£  bushels;  4, 152£  bushels ;  5,  45 J  bushels ;  6, 17£  bushels.  Thus 
No.  1,  the  mixture  of  4  cwt.  of  mineral  superphosphate  with  2  cwt.  of 
potash  salts  and  2  cwt.  of  sulphate  of  ammonia,  proved  to  beaan  excel- 
lent manure  for  potatoes  on  light  soil,"  producing  in  this  instance  an 
effect  equal  to  that  of  20  tons  of  rotted  dung.  Tiie  effect  is  diminished 
when  nitrate  of  soda  is  substituted  for  the  sulphate  of  ammonia  in  this 
combination. 
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An  experiment  made  near  Carlisle  in  the  same  year,  on  a  friable,  deep 
sandy  loam,  well  suited  for  potatoes  arid  root  crops  in  general,  gave 
results  substantially  in  accordance  with  those  of  the  Menagerie  farm. 
The  nnmanured  plots  yielded  214§  bushels  of  potatoes  per  acre.  Ex- 
periments were  made  in  1869,  at  "The  Lizards,"  in  the  county  of  Dur- 
ham, in  a  region  of  the  carboniferous  formation,  on  a  stiff  clay  loam  of 
uniform  character,  producing  without  manure  2±o£  bushels  of  potatoes 
per  acre.  On  this  productive  clay  soil  the  various  manurial  applications 
produced  comparatively  small  effect,  excepting  the  rotted  dung.  Taking 
some  of  these  applications  separately,  and  comparing  effects  on  this  clay 
soil  with  those  obtained  on  the  lighter  soils,  the  following  points  of  dif- 
ference are  exhibited:  On  the  stiff*  clay  loam,  the  mixture  of  mineral 
superphosphate  with  potash  salts  and  sulphate  of  ammonia  was  much 
less  beneficial  than  on  the  light,  sandy  soil.  On  the  latter  the  mixture 
was  quite  as  efficient  as  a  heavy  dressing  of  dung ;  but  on  the  clay  soil 
the  mixture  gave  an  increase  of  only  60  bushels  per  acre,  against  an  in- 
crease of  122£  bushels  from  the  dung,  the  peculiarly  beneficial  effects 
of  which  were  due,  in  a  measure,  to  its  mechanical  action  in  lightening 
up  the  stiff  soil.  On  this  heavy  land  nitrate  of  soda  more  than  equaled 
sulphate  of  ammonia  in  the  combination  with  mineral  superphosphate 
and  potash  salts.  The  application  of  common  salt  was  even  more 
prejudicial  than  on  the  lighter  soils.  Professor  Voelcker  indicates  the 
desirability  in  future  trials  on  clay  soils  of  experiments  with  mineral 
superphosphate  and  potash  salts  applied  separately  and  in  combination. 

Other  experiments  were  also  made  in  1869  at  the  Escrick  Park  Home 
farm,  on  light  land  in  good  condition  and  very  productive,  the  unma- 
nured  plots  yielding  2453  bushels  of  potatoes,  producing  quite  as  largely 
as  those  of  u  The  Lizards."  The  results  were  similar  to  those  obtained 
on  the  Menagerie  farm  in  1868,  although  the  effect  of  the  Peruvian 
guano  was  better,  owing  to  the  more  favorable  season. 

COTTON. 

Mr.  J.  M.  Crawford,  of  Richland  County,  South  Carolina,  reports  his 
method  of  procedure  in  growing  five  acres  of  cotton,  on  which  he  obtained 
a  premium  from  the  State  Agricultural  and  Mechanical  Society.  His  land 
was  an  upland  basin,  surrounded  by  a  gradually  rising  slope.  By  under- * 
draining,  manuring,  and  judicious  cultivation,  it  has  been  brought  into 
very  fertile  condition,  although,  when  purchased,  it  was  wet,  and  com- 
paratively unproductive.  Drains  were  made  by  cutting  ditches  two 
feet  wide  by  three  and  a  half  feet  deep,  filling  in,  to  the  depth  of  twelve 
inches,  with  bricks  or  stones,  afterward  throwing  straw  and  corn-stalks 
on  these  materials,  to  prevent  earth  from  settling  among  them,  and 
finally  filling  up  with  earth.  In  November,  1868,  after  gathering  his 
corn,  Mr.  Crawford  broke  up  the  ground  with  a  half-shovel  plow  six 
inches  deep,  following  with  a  two-horse,  bull-tongue  plow  fifteen  inches 
long,  widened  at  the  point.  The  field  was  then  allowed  to  remain  till 
January,  when  it  was  harrowed  with  a  large  two-horse,  iron-toothed 
harrow,  completely  pulverizing  the  soil,  and  leaving  the  ground  clean 
and  level.  April  1  he  plowed  and  harrowed  again,  and  laid  off  rows 
four  feet  apart,  in  which  he  applied  a  fertilizer  composed  in  the  follow- 
ing proportions :  Peruvian  guano,  200  pounds  per  acre ;  plaster,  300 
pounds;  leached  ashes,  500  pounds.  He  then  bedded  up,  and  com- 
menced planting  (April  27)  Boyd's  Prolific  seed,  in  hills  three  feet  apart 
in  the  row,  covering  with  the  hoe.  The  cotton  came  up  well,  and  was 
thinned  to  one  stalk  in  a  hill.  Two  more  plowings  were  then  given,  and 
another  hoeing.    In  August  the  crop  was  again  hoed,  the  cotton  then 
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lapping  in  the  rows.  The  thorough  preparation  of  the  land  before  plow- 
ing made  the  labor  of  cultivating  the  crops  comparatively  light.  The 
five  acres  produced  12,510  pounds  of  cotton,  averaging  2,502  pounds  per 
acre.  Cost  of  manure:  Guano,  $44;  plaster,  $14 5  ashes,  $4;  stable 
manure,  $20 ;  total,  $82  5  averaging  $16  40  per  acre. 

Mr.  Crawford  also  reports  that  in  March,  1869,  on  a  field  of  one  acre, 
he  applied  broadcast  and  plowed  under  eighty  loads  of  manure,  costing 
$20,  and  planted  Boyd's  Prolific  seed,  the  land  being  of  the  same  nature 
as  that  of  the  five  acres  above  mentioned,  and  cultivated  in  the  same 
manner.  This  acre  produced  3,960  pounds  of  cotton.  The  excess  of 
production  on  this  oue  acre  over  the  average  of  the  five-acre  field  was 
1,458  pounds  ;•  the  excess  of  cost  of  manure  applied,  only  $3  60  per 
acre. 

Mr.  M.  C.  M.  Hammond,  of  Beach  Island,  South  Carolina,  reports  an 
experiment  made  in  1869  with  fertilizers  on  cotton  on  a  gray  soil,  thin 
from  long  tillage,  underlaid  by  a  red  clay  subsoil.  The  ground  was 
opened  March  29,  with  a  shovel  plow  running  five  or  six  inches  deep, 
at  intervals  of  three  feet,  in  rows  north  and  south,  and  the  fertilizers 
were  equally  distributed  in  the  furrow,  at  the  rate  of  307  pounds  per 
acre,  and  bedded  over  witty  a  Briniey  plow.  April  19  the  beds  were 
opened  with  a  small  bull-tongue,  and  the  seed  dropped,  eight  or  ten 
together,  at  distances  of  fifteen  inches  apart,  and  covered  with  a  board, 
a  fine  rain  following  at  night.  The  cultivation  was  done  with  sweep 
and  hoe,  each  used  three  times,  the  first  working  being  on  May  12,  the 
last,  July  30.  The  spring  was  cold,  and  unfavorable  to  growth.  Heavy 
rain  storms  occurred  June  1  and  July  27;  the  interval  between  the 
two  being,  in  general,  one  of  intense  heat  5  there  was  a  similar  heated 
term  in  August.  The  stand  was -defective.  The  following  are  the  fer- 
tilizers applied,  with  their  respective  products  of  seed  cotton  per  acre : 
Dickson  Compound,  product,  1,258  pounds  5  J.  T.  Gardiner's  Manipu- 
lated, 1,278  pounds ;  Patapsco,  1,058  pounds ;  Baugh's  Raw-bone,  1,012 
pounds ;  Peruvian  guano,  999  pounds ;  Wilcox  &  Gibbs's  Manipulated, 

988  pounds;  "J ,"  676  pounds;  no  fertilizer,  481  pounds.    The 

small  product  of  the  latter  shows  the  great  exhaustion  of  the  soil  on 
t  which  the  experiment  was  tried. 

Mr.  J.  W.  Roberts,  of  Osyka,  Mississippi,  reports  to  the  Department  an 
experiment  made  this  year  in  fertilizing  cotton  on  about  1A  acre  of  poor 
upland,  not  capable  of  producing  without  manure  more  than  500  pounds 
of  seed  cotton.  The  ground  was  plowed  to  a  good  depth,  and  was 
otherwise  well  prepared;  was  manured  with  370  pounds  of  Pierce's 
superphosphate  of  lime,  and  planted  with  "Dickson"  seed.  The 
crop  of  seed  cc^ton  ^mounted  to  1,300  pounds,  making  433  pounds  of 
baled  cotton,  which,  after  paying  all  expenses,  gave  a  net  profit  of 
$49  52.  According  to  this  exhibit,  the  fertilizer  should  be  credited  with 
an  increase  of,  at  least,  800  pounds  of  seed  cotton,  on  the  area  named. 

Cotton  on  drained  land. — A  "young  planter"  at  Eatontou,  Georgia, 
states  his  experience  with  a  half  acre  of  land  which  he  under-drained  in 
the  fall  of  1868,  and  which  before  that  had  been  wet  in  the  driest 
seasons.  He  accomplished  the  drainage  by  digging  a  ditch  four  feet 
deep  and  three  feet  wide,  across  which  he  placed  poles,  six  feet  apart, 
sunk  in  the  earth  to  within  six  inches  of  the  bottom  of  the  ditch, 
crossing  these  with  other  poles,  then  overlaying  with  brush  and 
filling  up  with  earth.  Before  March  of  the  next  year  the  land  was  dry 
enough  to  be  plowed.  He  then  broke  it  up,  opened  rows  about  seven 
feet  apart,  and  applied  Dickson's  Compound  at  the  rate  of  300  pounds 
to  the  acre  5  planted  early,  and  gathered  from  the  half  acre  1,500  pounds 
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of  seed  cotton.    Later  practice  has  led  him  to  prefer  the  use  of  plank 
troughs  for  under-drains,  somewhat  in  the  fashion  of  an  inverted  V. 

Fertilizers  in  drill,  and  drilled  and  broadcast.— rMr.  Thomas  B.  West,  of 
Thompson,  Georgia,  reports  an  experiment  with  fertilizers  applied  in 
drills,  and  partly  in  drills  and  partly  broadcast,  on  a  field  which  had 
been  in  pasture  thirty-five  to  forty  years.  He  broke  the  land  with  a 
two-horse  turn-plow,  ruuning  ten  inches  deep,  and  laid  off  six  one-quarter 
acre  plots,  five  of  which  he  dressed  with  fertilizers,  and  planted  cotton 
May  12.  The  fertilizers  applied  were  Dickson's  Compound:  Peruvian 
guano,  dissolved  bones,  and  plaster,  in  equal  parts ;  and  bone  flour.  The 
following  table  shows  the  manner  and  cost  of  application,  and  the 
results  obtained  per  acre : 
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Fertilizers. 
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In  regard  to  applications  of  these  fertilizers  in  the  drill,  Mr.  West 
concludes  that  an  amount  costing  $8  to  $12  is  sufficient,  and  that  any 
excess  over  this  quantity  would  be  more  beneficially  applied  broadcast. 
These  conclusions  have  been  sustained  by  the  results  of  his  general 
cotton  crop. 

Fertilizing  old  red  land.— Mr.  J.  D.  Willis,  of  Union  Church,  Missis- 
sippi, reports  that  in  1868  he  planted  a  piece  of  old  red  land  in  cotton,  and 
with  common  culture  and  no  manure  made  300  pounds  of  seed  cotton 
per  acre.  In  February,  1860,  he  laid  off  rows  four  feet  apart,  by  run- 
ning a  turning  plow  twice  in  the  same  furrow,  throwing  the  dirt  each 
way,  following  with  a  long  scooter  at  the  bottom  of  the  furrow.  In  the 
same  furrow  he  then  strewed  forty  bushels  of  fresh  cottpn  seed,  and  100 
pounds  of  salt  per  acre,  afterward  adding  a  large  amount  of  compost 
prepared  by  rotting  fresh  cotton  seed  with  six  times  its  bulk  of  muck 
and  scrapings  of  the  wood-yard,  put  in  alternate  layers,  one  inch  in 
thickness  of  cotton  seed  being  covered  with  a  layer  of  muck  and  scrap- 
ings six  inches  thick.  The  fertilizers  were  then  covered  by  a  turning 
plow  run  on  each  side  of  the  furrow,  followed  by  a  scooter.  The  mid- 
dles were  broken  out  in  May,  the  cotton  being  planted  May  17.  As 
soon  as  the  cotton  was  ready  for  scraping,  he  barred  off  with  the  turn- 
ing plow,  and  afterward  worked  over  the  cotton  every  ten  or  twelve 
day$,  cultivating  to  the  depth  of  half  an  inch.  The  first  bloom  was  on 
July  15,  and  the  crop  yielded  1,170  pounds  of  lint  per  acre. 

Cotton  on  Bermuda  grass  land. — In  1869,  Mr.  E.  W.  Bonner,  of  Clinton, 
Georgia,  employing  small,  short  scooters,  thoroughly  broke  up  about 
nine  acres  of  land  which  had  been  in  Bermuda  grass  twenty-four  years 
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without  being  disturbed.  He  applied  in  the  drill  120  pounds  of  Peru- 
vian guano  to  the  acre,  and  obtained  from  the  yield  9,376  pounds  of 
seed  cotton,  or  about  1,042  pounds  per  acre.  At  date  gf  his  report, 
February,  1S70,  very  little  live  grass  was  left  on  the  field,  but  large 
quantities  of  dry  turf,  and  he  was  about  to  plant  again  in  cotton  with 
expectations  of  an  increased  product. 

Oats  as  a  preparatory  for  cotton. — Mr.  E.  M.  Pendleton,  of  Sparta,  Geor- 
gia, in  recommending  oats  as  a  preparatory  crop  for  cotton,  states  his  own 
experience  in  illustration  of  his  views.  During  the  last  season  he  made  a 
crop  of  oats  sufficient  to  last  six  mules  four  months,  and  the  cotton  seed 
employed  as  a  fertilizer  for  the  crop  more  than  paid  for  itself  by  the 
increase  of  vegetable  matter  remaining  in  the  soil.  The  same  amount 
of  corn  and  fodder  made  on  the  land  would  have  cost  four  times  as 
great  an  outlay,  and  the  benefit  of  the  cotton  seed  would  not  have 
reached  beyond  the  crop  for  which  it  was  applied.  He  adds  that,  under 
proper  methods  of  culture,  a  good  stand  of  oats  could  be  assured,  and 
the  amount  of  humus  practically  created  by  this  crop  is  quadruple  that 
left  by  the  corn  crop.  On  his  own  farm  he  practices  a  rotation  of  small 
grain  dressed  with  cotton  seed  one  year,  and  cotton  dressed  with  a 
nitrophosphate  the  next  year,  and  by  this  course  he  constantly  increases 
the  productiveness  of  his  land. 

MISCELLANEOUS. 

Experiments  on  mangolds. — The  following  table  presents  results  of  ex- 
periments made  in  1869,  under  the  direction  of  Professor  Yoelcker,  in 
applying  various  fertilizers  to  mangolds  on  light  land  in  good  condition. 
Two  localities  are  included  in  the  report — Ivor  Moor,  near  Uxbridge, 
and  Escrick  Park,  near  York,  England.  At  Ivor  Moor,  the  seed  was 
sown  April  27.  The  artificial  manures  were  sown  with  ashes  to  secure 
their  uniform  distribution,  and  harrowed  in.  The  roots  were  harvested 
November  2.  At  Escrick  Park  the  mangolds  were  sown  May  11,  on  a 
field  which  had  been  cropped  in  barley  in  1868.  The  soil  was  of  a  light, 
sandy  'character,  and  though  naturally  poor  was  in  good  condition.  The 
roots  were  harvested  November  11.  In  both  cases  the  experimental 
field  was  divided  into  eleven  plots  of  one-twentieth  of  an  acre  each. 
Professor  Voelcker  remarks  that  in  former  years  he  had  applied  potash 
salts  alone  to  a  variety  of  crops,  but  had  found  that  in  most  cases  little 
benefit  had  resulted  from  these  salts  unsupported  by  other  fertilizing 
agents ;  therefore  they  were  not  employed  in  these  experiments.  The 
table  gives  the  amounts  of  manure  applied,  and  the  products  obtained 
per  acre: 
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Manures  applied. 
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At  Escrick  Park  the  fertilizer  applied  on  plot  9,  a  mixture  of  min- 
eral superphosphate  and  potash  salts  with  a  small  quantity  of  nitrate  of 
soda,  gives  much  larger  returns  than  any  of  the  other  dressings 
applied ;  while  at  Ivor  Moor  the  use  of  sulphate  of  ammonia,  in  combi- 
nation with  the  superphosphate  and  potash  salts,  gives  substantially  the 
same  results  as  are  obtained  from  the  employment  of  nitrate  of  soda  in 
mixture.  The  fertilizer  indicated  on  plot  9  is  recommended  by  Pro- 
fessor Voelcker  as  an  economical  and  beneficial  artificial  manure  for 
mangolds,  on  light  land.  The  combination  of  10  tons  of  rotted  dung 
with  1£  hundredweight  of  mineral  superphosphate  gives  as  good  a 
product,  on  an  average,  as  is  obtained  from  the  application  of  20  tons 
of  rotted  dung.  The  products  on  plots  8  and  10  nearly  equal  each  other 
in  both  experiments.  A  considerable  variation  is  observed  in  the  re- 
sults obtained  from  Peruvian  guano  alone  in  the  two  experiments,  and 
Professor  Voelcker  remarks  that,  while  the  exclusive  use  of  mineral 
phosphatic  manures  for  mangolds  on  light  land  is  not  aflvisable,  on  the 
other  hand  the  best  crops  are  not  obtained  from  the  application  of 
manures  containing,  like  Peruvian  guano,  an  excess  of  nitrogenous 
compounds.  At  Ivor  Moor  the  addition  of  2  hundred-weight  of  potash 
salts  to  3  hundred-weight  of  mineral  superphosphate  produced  fair 
results,  giving  about  the  same  yield  that  was  obtained  from  the  addi- 
tion of  1  hundred- weight  of  Peruvian  guano  to  the  superphosphate ; 
but  at  Escrick  Park  the  potash  salts  and  superphosphate  are  decidedly 
more  effective  than  the  guano  and  superphosphate.  In  both  experi- 
ments the  mineral  Superphosphate  applied  alone  ranks  low  in  the  scale 
of  productiveness,  and  appears  to  be  an  unsuitable  manure  for  man- 
golds on  light  land. 

Experiments  in  feeding. — Prof.  J.  B.  Lawes  states  that  numerous  experi- 
ments at  Rothamsted,  England,  show  that  on  an  average  a  pig  weighing 
100  pounds  will  consume  500  pounds  of  barley  meal,  if  supplied  with  as 
much  as  he  will  eat,  and  double  his  weight  in  sixteen  or  seventeen 
weeks.  This  amount  of  barley  meal  will  contain  420  pounds  of  dry 
substance,  and  in  the  period  of  time  stated,  74  pounds  of  this  are  util- 
ized in  the  100  pounds  increase  of  live-weight,  70  pounds  pass  into  the 
.  manure,  and  270  pounds  are  expended  in  respiration  and  perspiration, 
or,  in  other  words,  in  the  mere  sustenance  of  life.  If,  however,  the 
work  of  fattening  be  carried  on  more  slowly,  and  the  500  pounds  of 
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barley  meal  be  distributed  over  a  longer  period  of  time,  there  will  be  a 
less  increase  in  live-weight,  the  animal  expending  a  larger  proportion 
of  this  given  quantity  of  food  in  respiration  and  perspiration ;  and  the 
period  may  be  so  extended  that  there  will  be  no  increase  in  live- weight. 
It  is  seen,  therefore,  how  important  early  maturity  and  rapid  fattening 
of  stock  are  to  the  pecuniary  interest  of  the  grower. 

Experiments  wWi  six  pigs. — Mr.  J.  8.  Griffin,  of  Levant,  Maine,  reports 
his  experience  in  raisiug  pigs  during  a  period  of  twenty  months.  April 
28,  1868,  he  purchased  two  pigs  four  weeks  old,  and  fed  them  through 
the  summer  with  as  much  milk  as  they  would  drink  and  a  little  corn 
meal.  In  September  he  commenced  feeding  boiled  potatoes  mashed  with 
meal,  with  milk  for  driuk,  continuing  this  diet  until  about  the  middle  of 
October,  after  which  he  fed  scalded  meal  and  milk  until  December  1, 
when  the  pigs  were  slaughtered.  Tliey  were  then  about  eight  months 
old,  and  weighed,  when  dressed,  ;>82  and  386  pounds  respectively. 
Two  pigs  purchased  in  October,  18(3;%  at  the  age  of  four  weeks,  and  fed 
in  like  manner,  were  slaughtered  when  seven  months  old ;  their  dressed 
weight  being  240  and  260  pounds  respectively.  Two  pigs  were  pur- 
chased May  14.  1869,  at  the  age  of  five  weeks,  and  were  fed  with 
milk,  meal,  and  ooiled  potatoes  until  September  20,  after  which  they  were 
fed  with  dry  corn  and  meal,  with  milk  for  arink.  Their  weight, 
when  slaughtered,  was  250  and  300  pounds,  respectively.  One  of 
the  pigs  was  lame  during  the  summer,  and  would  probably  have  taken 
on  more  flesh  but  for  this  cause.  Receipts:  Amount  of  pork  from  six 
pigs,  1,818  pouuds;  worth,  at  15  ceuts  per  pound,  $272  70.  Expen- 
ses: six  pigs,  $28;  seventy-two  bushels  of  meal,  $79  20;  small  potatoes, 
$10;  total,  $117  20.  .Profits,  $155  50.  Mr.  Griffin  advises  that  pigs 
be  kept  in  a  dry  yard  and  a  clean  pen,  with  access  to  clean  water. 

Experiments  in  planting  rice. — The  following  is  a  report  of  au  experi- 
ment made  in  1869,  by  Mr.  Henry  Shanklin,  of  Pendleton,  South  Carolina, 
in  planting  "golden  rice,"  on  a  plot  containing  2,000  square  yards,  or  a 
little  more  than  two-flfithsof  an  acre:  he  plowed  the  ground  thoroughly, 
cross-plowed  and  harrowed;  then  with  a  bull-tongue  plow  laid  out  rows 
eighteen  inches  apart,  and  planted  April  6,  using  seventeen  quarts  of 
seed,  covering  and  pressing  down  with  a  hoe,  and  tracking  on  the  seed 
with  the  feet.  In  the  middle  of  May,  after  hoeing  once  and  taking  out 
the  grass  with  his  fingers,  he  let  on  water,  which  he  kept  flowing 
through  the  rows  until  July  1.  He  then  turned  off,  hoed,  afterward 
turned  on  the  water  again,  and  kept  it  running  through  the  rows  until 
the  rice  began  to  turn,  when  the  water  was  gradually  drawn  off.  The 
crop  was  thrashed  by  hand,  and  carefully  cleaned  and  measured.  The 
yield  was  56j  bushels  in  the  hull,  weighing  45  pounds  to  the  bushel, 
being  at  the  rate  of  136j{  bushels  per  acre. 

Cotton  seed,  crushed  and  uncrushed. — Mr.  Van  de  Wurt  states  that,  in 
December,  1868,  he  measured  10  bushels  of  cotton  seed,  which  he  re- 
duced to  9  bushels  by  thrashing,  and  after  sprinkling  with  lime  packed 
away  in  a  close  place.  At  the  time  of  planting  corn,  selecting  two  a«res, 
he  experimented  on  one  acre  with  4£  bushels  of  the  crushed  seed,  (equiva- 
lent to  5  bushels  uncrushed,)  dropping  it  near  the  corn.  On  the  ai\join- 
ing  acre  he  used  5  bushels  of  uncrushed  seed,  well  rotted.  The  result 
was  that  the  acre  which  received  the  crushed  seed  yielded  30  bushels  of 
corn,  while  that  which  received  uncrushed  seed  yielded  only  19 
bushels.  Two  acres  of  cotton  also  were  dressed  with  the  same  quantity  of 
crushed  and  uncrushed  seed,  applied  in  the  furrow  at  the  time  of  bed- 
ding. The  result  from  the  crushed  seed  was  1,400  pounds  of  seed  cot- 
ton per  acre;  from  the  uncrnshed,  1,000  pounds  per, acre. 
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All  the  States  have  now  accepted  the  congressional  grant,  made  un- 
der the  act  of  July  2, 1862,  for  establishing  agricultural  and  mechanical 
colleges,  and  the  dates  of  their  acceptance  were  all  given  in  the  report 
for  1867,  except  the  following :  Alabama,  December  31, 1868 ;  Arkansas, 
January  31,  1867 ;  Florida,  January  30, 1869;  Georgia,  March  10, 1866; 
Louisiana,  March  5,  1869;  Mississippi,  October  30,  1866;  Missouri, 
March  17,  1863;  Nebraska,  February  13, 1869;  North  Carolina,  Febru- 
ary 24,  1866 ;  South  Carolina,  December  14, 1866 ;  Tennessee,  February 
18, 1868 ;  Texas,  November  1, 1866 ;  and  Virginia,  February  5, 1864.  In 
more  than  half  the  States  agricultural  colleges  have  been  established, 
and  most  of  them  are  in  operation. 

CONNECTICUT. 

Jn  the  Sheffield  Scientific  School  of  Yale  College,  at  New  Haven, 
no  material  changes  have  been  made  since  our  last  report.  It  is  con- 
templated by  the  trustees  to  bring  together  professors  and  students  in 
every  department  of  study,  and  to  build  up  a  national  central  school  of 
pure  and  applied  science. 

The  faculty  consists  of  Theodore  D.  Woolsey,  president:  William 
Norton,  professor  of  civil  engineering  and  mathematics ;  William  D. 
Whitney,  professor  of  linguistics  and  German ;  Samuel  W.  Johnson, 
professor  of  agriculture;  Daniel  C.  Eaton,  professor  of  botany;  Ches- 
ter S.  Lyman,  professor  of  physics  and  astronomy ;  William  P.  Trow- 
bridge, professor  of  dynajnical  and  mechanical  engineering ;  Geo.  H. 
Brush,  professor  of  metallurgy  and  mineralogy ;  Daniel  C.  Gilman,  pro- 
fessor of  physical  geography  and  history ;  Othniel  C.  Marsh,  professor 
of  paleontology  ;  Addison  E.  Verrill,  professor  of  zoology  and  geology  $ 
Eugene  C.  Delfosse,  instructor  in  French ;  Louis  A.  Bail,  instructor  in 
drawing;  Oscar  D.  Allen,  instructor  hi  metallurgy  and  assaying; 
Daniel  H.  Wells,  instructor  in  analytical  and  descriptive  geometry; 
Siduey  I.  Smith,  instructor  in  zoology;  Mark  Bailey,  instructor  in  elocu- 
tion ;  Thomas  R.  Lounsbury,  instructor  in  English :  William  G.  Mixter, 
instructor  in  elementary  chemistry ;  Albert  B.  Hill,  instructor  in  sur- 
veying and  mechauics;  Charles  S.  Hastings,  instructor  in  physics; 
Joseph  H.  Adam,  instructor  in  determinative  mineralogy ;  F.  Bacon, 
instructor  in  the  laws  of  health  ;  J.  F.  Weir,  instructor  in  arts  of  de- 
sigu ;  General  B.  S.  Roberts,  instructor  in  military  science.  The  profes- 
sors named  constitute  the  governing  board  of  the  institution. 

The  regular  courses  of  study  occupy  three  years.  For  admission,  the 
studeut  must  pass  a  thorough  examination  in  Davies's  Bourdon's  alge- 
bra as  far  as  the  general  theory  of  equations,  or  its  equivalent;  in 
geometry,  in  the  nine  books  of  Davies's  Legendre,  or  their  equivalent ; 
and  in  plane  trigonometry,  with  analytical  trigonometry  inclusive :  and 
also  in  arithmetic,  including  the  metrical  system ;  geography,  United 
States  history,  and  English  grammar,  including  spelling.  An  acquaint- 
ance with  the  Latin  language  is  also  required,  sufficient  to  read  and 
construe  some  classical  author,  and  Allen's  Latin  grammar  is  recom- 
mended. 

Course  of  study  inthe  freshmanyear. — Mathematics:  Analytical  and  de- 
scriptive geometry,  spherical  trigonometry,  perspective  and  surveying, 
with  practical  held- work.  Chemistry :  Recitations  and  laboratory  prac- 
tice. Physics :  Recitations,  experimental  illustrations  of  subjects  taken 
up.    Lau  guage :  The  commencement  of  German  .and  lessons  in  respect  to 


468  AGRICULTURAL  REPORT. 

the  use  of  English,  with  practice  in  writing  and  elocution.  Botany :  Ex- 
cursions and  lectures.  Drawing :  Lessons  in  geometrical,  perspective, 
and  free-hand  drawing. 

At  the  close  of  the  freshman  year  the  students  are  assigned  to  the 
various  sections  which  embrace  the  studies  they  respectively  desire  to 
pursue  during  the  remaining  years  of  their  course.  In  each  section  they 
also  attend  to  some  studies  appropriate  to  other  sections.  These  sec- 
tions constitute  eight  special  courses,  as  follows : 

1.  Chemistry  and  metallurgy, — Analytical  chemistry,  theoretical  organic  chemistry, 
agricultural  chemistry,  metallurgy,  and  mineralogy,  with  weekly  exercises  in  the  ident- 
ification of  minerals. 

2.  Civil  engineering* — Spherical  trigonometry,  higher  analytical  geometry,  differential 
and  iutegral  calculus,  descriptive  geometry  and  coordinate  branches  of  study ;  practi- 
cal surveying  with  field  operations  and  plotting  connected  with  it;  drawing  of  planes 
and  elevations,  shading  and  tinting,  linear  perspective,  free-hand  drawing ;  construc- 
tion and  operation  of  machines,  utilization  of  water-power;  employment  of  prime 
movers,  including  hydraulic  motors  and  steam-engines  ;  the  laying  out  of  curves,  and 
field  operations  necessary  in  locating  a  line  of  road,  establishing  the  grade,  and  deter- 
mining the  amount  of  excavation  and  of  embankment,  strength  of  materials,  the  estab- 
lishment of  foundations,  construction  of  walls  and  arches,  bridges,  roof-trusses,  &c.,  in 
wood  and  iron,  and  the  graphics  in  stone-cutting. 

3.  Mechanical  or  dynamical  engineering. — Mechanical  drawing;  theoretical  or  pore 
mechanics ;  theory  and  construction  of  machines,  machinery,  and  theory  of  mechanism ; 
the  application  of  the  principles  of  dynamics  to  the  designing  and  construction  of 
prime  movers  and  other  machinery  for  special  purposes;  the  fabrication  of  materials 
used  in  the  construction  of  machinery ;  the  practical  construction  of  the  parts,  the  fit- 
ting up  of  machinery  generally,  and  the  management  and  control  of  the  same. 

4.  Agriculture. — Agricultural  and  analytic  chemistry,  vegetable  physiology  and  botany, 
zoology,  entomology,  geology,  culture  of  staple  crops,  principles  of  stock-breeding  and 
rearing,  and  rural  economy. 

5.  Natural  history. — Physiological  and  structural  botany ;  geology,  with  excursions 
to  interesting  localities,  and  the  study  of  fossils  in  the  zoological  laooratory';  zoology, 
including  comparative  anatomy,  embryology,  &c. ;  and  mineralogy,  showing  the  phys- 
iological properties  of  minerals,  crystallization,  classification,  &c. 

6.  Preparation  for  medical  studies.— Chemical  testing  of  drugs  and  poisons ;  compara- 
tive anatomy,  reproduction,  embryology,  the  laws  of  hereditary  descent,  and  human 
parasites;  and  a  general  knowledge -of  structural  and  physiological  botany,  and  medi- 
cinal, food-producing,  and  poisonous  plants. 

7.  Studies  preparatory  to  mining. — The  regular  course  in  eivil  or  mechanical  engineer- 
ing, and  the  fourth  year  metallurgy,  mineralogy,  and  lectures  on  mining. 

8.  Select  studies  preparatory  to  other  higher  pursuits,  to  business.  <fc. — In  addition  to 
instruction  in  German,  French,  and  English,  common  to  all  the  departments,  the  gen- 
eral principles  of  language,  the  critical  study  of  the  English  language  in  its  structure, 
history,  and  literature;  constant  practice  in  composing;  systematic  instruction  in  the 
physical  geography  of  the  globe ;  in  the  special,  physical,  and  historical  geography  of 
Europe  and  the  United  States ;  in  the  outlines  of  moderja  history  and  in  political  econ- 
omy ;  in  agricultural  chemistry,  botany,  zoology,  geology,  mineralogy,  and  mathemat- 
ical astronomy  ;  lectures  on  agriculture,  rural  economy,  stock-breeding,  and  on  gen- 
eral and  theoretical  chemistry. 

Building  and  apparatus. — Sheffield  Hall  is  a  large  and  commodious 
building,  containing  recitation  and  lecture  rooms  for  all  tbe  classes,  a 
hall  for  public  assemblies  and  lectures,  laboratories  for  chemical  and 
metallurgical  investigations,  a  photographic  room,  an  astronomical 
observatory,  museums,  a  library  aud  reading-room,  besides  studies  for 
gome  of  the  professors.  The  collections  belonging  to  the  school  are : 
1.  Apparatus  in  chemistry,  metallurgy,  mechanics,  photography,  and 
zoology.  2.  Metallurgic  museum  of  ores,  rocks,  furnace-products,  and 
an  extensive  private  cabinet  of  minerals.  3.  Agricultural  museum  of 
soils,  fertilizers,  and  useful  and  injurious  insects.  4.  Astronomical 
apparatus,  consisting  of  an  equatorial  telescope  by  Clark  &  Son,  of 
Cambridge,  and  a  meridian  circle.  5.  Cabinet  of  physiological  and 
mechanical  apparatus,  constituting  the  "Collier  cabinet."  6.  Models  in 
architecture,  civil  engineering,  and  descriptive  geometry.    7.  Mechani- 
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cal  drawings  recently  given  by  the  Novelty  Iron  Works  in  New  York. 
8.  Maps,  charts,  and  reliefs,  partly  given  by  the  United  States  Govern- 
ment. 9.  Library  containing. the  Hillhouse  mathematical  library,  a  gen- 
eral-reference library,  and  the  current  English,  French,  and  German 
scientific  journals.  10.  Access  is  also  haa  to  the  extensive  college 
library,  the  cabinets  in  mineralogy,  geology,  zoology,  casts,  models, 
designs,  &c. 

The  tuition  is  $150  per  year,  with  an  additional  charge  of  $5  annually 
for  reading-room  and  gymnasium;  $5  to  freshmen  for  chemicals ;  and 
to  special  students  in  the  chemical  laboratory  $25  per  term  for  materi- 
als used.    The  graduation  fee  is  $10. 

Students  for  1870  are:  Graduates,  28;  seniors, 25;  juniors,  37;  fresh- 
men, 39 ;  specials,  12 ;  total,  141. 

DELAWARE. 

Delaware  College,  at  Newark,  was  opened  for  the  reception  of  stu- 
dents on  the  14th  of  September,  1870,  after  a  suspension  of  more  than 
ten  years. 

At  a  meeting  of  the  board  of  trustees,  held  the  19th  of  July,  1867,  a 
committee  was  appointed  to  visit  the  State  legislature,  then  in  session, 
and  endeavor  to  effect  a  union  between  the  college  and  the  State,  by 
which  the  former  should  receive  the  annual  interest  of  the  congres- 
sional grant  of  land-scrip  for  establishing  a  college  of  agriculture  and 
mechanic  arts.  An  agreement  was  made  by  which  the  State  was  to 
give  to  the  college  the  annual  interest,  and  the  trustees  on  their  part 
were  to  carry  out  the  object  of  the  grant  by  establishing  a  department 
of  agriculture  and  mechanic  arts,  and  to  give  the  State  a  joint  and 
equal  interest  in  the  property  and  government  of  the  college.  An  act 
was  passed  by  the  legislature  on  the  14th  of  March,  1867,  by  which  the 
institution  was  incorporated  anew  under  the  old  name,  "  Delaware  Col- 
lege," and  the  board  of  trustees  made  to  consist  of  thirty  members,  one- 
half  of  whom  were  to  be  appointed  by  the  governor  of  the  State,  and 
the  other  half  by  the  members  of  the  old  college  board.  An  act 
.  amendatory  of  the  act  of  1867  was  passed  February.  1869,  by  which  the 
powers  and  duties  of  the  trustees  were  explicitly  denned ;  and  in  March 
of  the  same  year  a  supplementary  act  was  passed  giving  the  appoint- 
ment of  students  admitted  free  of  tuition,  being  one  from  each  "  hun- 
dred," to  the  members  of  the  legislature  from  their  respective  hundreds. 
The  new  board  of  trustees  organized  on  the  2d  of  January,  1869,  by 
the  election  of  Rath  well  Wilson,  president;  John  Hickman,  vice-presi- 
dent, and  George  G.  Evans,  secretary.  At  a  subsequent  meeting  in 
May,  1870,  they  elected  several  members  of  the  faculty,  and  voted  to 
open  the  college  on  the  14th  of  September,  1870. 

One  of  the  leading  objects  of  the  college  is  to  teach  such  branches  of 
learning  as  are  related  to  agriculture  and  the  mechanic  arts.  It  is 
designed  especially  to  give  a  thorough  knowledge  of  the  most  approved 
methods  of  conducting  the  practical  operations  of  the  farm,  garden, 
and  nursery;  and  to  show  the  results  of  carefully-conducted  experiments, 
and  how  they  may  be  made  of  practical  value.  Particular  attention 
will  be  given  to  the  most  profitable  kinds  of  farming  for  Delaware, 
where  the  soil  and  climate  are  in  some  respects  so  peculiar  as  to 
render  much  of  the  instruction  given  elsewhere  of  little  practical 
benefit. 

The  college  embraces  three  departments :  1.  A  classical  department. 
2.  A  scientific  department.  3.  An  agricultural  department.  The  fac- 
ulty consists  of  William  H.  Purnell,  president  and  professor  of  moral 
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philosophy  and  English  literature ;  Edward  D.  Porter,  professor  of  agri- 
culture, natural  philosophy,  and  civil  engineering ;  William  D.  Mackey, 
professor  of  mathematics  and  ancient  languages ;  Charles  P.  William^ 
professor  of  chemistry,  geology,  and  natural  history ;  Jules  Marchert, 
professor  of  modern  languages  and  military  science  ;  Francis  C.  Philips, 
assistant  in  the  laboratory. 
The  curriculum  of  study  in  the  agricultural  department  is  as  follows: 

Junior  class — First  term. — Practical  agriculture — Location  of  farm  and  division  into 
fields;  soils,  classification  and  mechaoical  treatment;  principles  of  drainage ;  laying  oat 
and  construction  of  drains.  Natural  sciences — Botany  and  physiology  of  plants;  princi- 
ples of  germination  and  growth ;  analysis  and  classification.  Chemistry — Chemical 
physics;  inorganic  chemistry,  nomenclature ;  laws  of  chemical  combination  and  study  of 
elements.  Related  studies — Algebra,  from  quadratic  equations ;  lectures  on  human  anat- 
omy ;  physiology  and  laws  of  health;  English  composition,  language,  and  literature.  So- 
ondterm. — Practical  agriculture — Farm  implements,  principles' of  construction  and  use; 
fencing,  hedging,  location,  and  plans  of  farm  buildings.  Chemistry — Inorganic  chemis- 
try ;  study  of  the  elements,  witn  laboratory  practice ;  lectures  on  chemical  physics  and 
mineralogy.  Natural  sciences— Systematic  botany, classification  of  plants,  including! 
discussion  of  the  general  principles  of  classification  in  the  different  departments  of 
natural  history.  Related  studies—Algebra  finished  ;  first  book  of  geometry ;  lacturei 
on  anatomy,  physiology,  and  laws  of  health  ;  study  of  the  English  language.  Third 
term. — Practical  agriculture — Horticulture  ;  hot-beds,  their  construction  and  manage- 
ment; methods  of  propagating  plants  by  layers,  cuttings,  buddings,  grafting, *&&; 
transplanting  varieties  of  small  fruits,  and  the  best  means  of  cultivating  them;  gen- 
eral nursery  management.  Chemistry — Lectures  on  inorganic  chemistry ;  chemical 
physios  and  mineralogy,  with  laboratory  practice.  Natural  science — Practical  botany; 
characteristics  and  geographical  distribution  of  the  natural  orders,  with  their  relative 
importance ;  geuera  and  species  having  agricultural,  commercial,  medicinal,  or  orna- 
mental value ;  weeds  and  poisonous  plants.  Related  studies— Geometry,  five  books; 
loctures  on  anatomy,  physiology,  and  hygiene;  modern  history. 

Middle  class — First  term,—Practical  agriculture — General  principles  of  farm  econ- 
omy, care  aud  feeding  of  stock;  manure,  composition,  manufacture,  and  application; 
farm  machinery,  construction  and  management.  Chemistry — Organic  chemistry; 
qualitative  analysis,  with  laboratory  practice  in  the  detection  of  alkalies  and  alkaline 
earths,  metals,  mineral  and  organic  acids ;  use  of  the  blow-pipe.  Natural  sciences- 
Principles  of  zoology ^  development,  structure,  classification,  and  distribution  of  ani- 
mals; principles  of  geology,  dynamical  and  descriptive.  Related  studies — Geometiy 
finished  ;  natural  philosophy,  properties  of  matter,  force,  gravity,  pendulum,  motion, 
projectiles,  mechanical  powers ;  French  or  German.  Second  term. — Practical  agricul- 
ture—Animal husbandry,  breeds  and  varieties  of  domestic  animals,  dairy-stock,  Dorset, 
sheep,  swine,  poultry ;  principles  of  breeding,  rearing,  training,  and  fattening;  compo- 
sition and  preparation  of  food ;  management  of  honey  bees.  Chemistry— Organic 
chemistry  ;  qualitative  analysis,  with  laboratory-  practice  in  the  detection  and  separa- 
tion of  the  elements ;  chemistry  of  the  germination  and  nutrition  of  plants.  Natural 
sciences— Systematic  zoology,  natural  orders,  families,  &c;  embryology,  and  peculiar 
modes  of  reproduction ;  geology,  origiu  of  soils ;  building  materials ;  coal,  coal-oil,  and 
metals.  Related  studies —Mensuration  of  lines,  surfaces,  and  solids;  measurement  of 
artificers'  work,  timber,  lumber,  &c;  natural  philosophy,  mechanics  of  fluids;  con- 
struction and  use  of  barometer,  pumps,  springs,  and  wells ;  French  or  German:  TMri 
term.— Practical  agriculture— Horticulture,  market-gardening,  varieties  and  modes  of 
culture  of  vegetables  and  their  preparation  for  market;  fruit  culture,  apples,  pea^ 
peaches,  plums,  grapes,  &'c;  methods  of  pruning  and  training,  and  study  of  diseases 
of  fruit  trees  and  insects  injurious  to  vegetation ;  special  attention  given  to  peach 
culture  and  management  of  orchards.  Chemistry — Organic  chemistry,  qualitative 
analysis,  with  laboratory  practice;  chemistry  of  decomposition  and  fermeutation. 
Natural  sciences — Entomology,  classification  of  insects,  habits  of  those  injurious  to 
vegetation  :  geology  of  Delaware  and  Eastern  Shore  of  Maryland  and  Virginia,  wita 
special  study  of  deposits  of  marl,  limestone,  iron  ores,  and  building  materials.  BjJ 
lated  studies— Surveying,  with  chain,  compass,  and  transit;  field-practioe  and  use  « 
instruments;  maps  of  tarm  surveys;  natural  philosophy,  sound,  heat,  and  light; 
steam  and  its  applications ;  construction  aud  uses  of  thermometers,  telescopes,  ana 
microscopes ;  French  or  German. 

Senior  class — First  term. — Practical  agriculture — Farm  eoonomy,  principles  of  rota- 
tion of  crops,  their  adaptation  to  soils  and  markets ;  cultivation  of  farm  crops,  wheat* 
corn,  grass,  and  roots,  and  their  preparation  for  market.  Chemistry— -Agricultural 
chemistry,  composition  of  soils,  quantitative  analysis  of  domestic  manures  and  ashes  of 
ptants.  Natural  sciences— Lectures  on  economic  geolojry  and  mineralogy :  diseases  <» 
domestic  animals,  and  .veterinary  surgery  and  medicine.    Belated  studies— Natorai 
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philosophy,  electricity,  statical  and  dynamical ;  civil  engineering,  principles  of  con- 
struction, strength  of  materials ;  Freuch  or  German.  /Second  term. — Practical  agricul- 
ture—Agricultural book-keeping,  farm  accounts ;  herd-book,  farm  journal ;  modes  of 
conducting  experiments  and  making  them  useful ;  collection  and  use  of  agricultural 
statistics;  history  of  agriculture.  Chemistry — Agricultural  chemistry,  quantitative 
analysis  of  artificial  manures,  and  their  influence  on  plant  growth.  Natural  sciences — 
Lectured  on  economic  geology  and  mineralogy ;  diseases  of  domestic  animals ;  veteri- 
nary surgery  and  medicine.  Related  studies — Natural  philosophy,  magnetism;  con- 
struction and  use  of  the  telegraph ;  physical  geography  and  meteorology,  laws  of  dews, 
frosts,  fogs,  clouds,  rain,  hail,  snow,  and  winds,  with  local  causes  affecting  the  climate; 
meteorological  instruments,  and  their  use  to  the  farmer ;  civil  engineering,  construc- 
tion of  roads,  railroads,  and  canals ;  French  or  German.  Third  term. — Practical  agricul- 
ture— Horticulture,  construction  and  management  of  hot-houses ;  cold  graperies  and 
orchard  houses ;  landscape  gardening  and  rural  architecture ;  rural  law  relating  to 
tenure  and  conveyance  of  land,  highways,  cattle,  and  fences.  Chemistry — Agricultural 
chemistry,  quantitative  analysis  of  dairy  products :  chemistry  as  applied  to  the  arts  of 
tanning,  dyeing,  bleaching,  and  the  inauutacture  or  glass,  porcelain,  and  iron.  Natural 
sciences — Excursions  for  practice  in  geological  surveys  and  collection  of  specimens  in 
botany,  zoology  and  mineralogy.  Related  studies — Natural  philosophy,  electro-dy- 
namics, electro  typing  and  gilding;  civil  engineering,  field  and  office  wnrk ;  French  or 
German. 

Candidates  for  admission  into  this  department  must  be  at  least  four- 
teen years  of  age,  produce  testimonials  of  good  moral  character,  and 
sustain  an  examination  in  English  grammar,  geography,  arithmetic,  the 
elements  of  algebra,  and  history.  Students  who  satisfactorily  complete 
the  course  of  study  will  be  entitled  to  a  diploma  as  graduate  in  agricul- 
ture. The  farm  contains  about  seventy  acres  of  well  improved  land, 
consisting  of  meadow,  tillage,  and  pasture  grounds.  There  are  six 
acres  of  vegetable  garden,  eight  acres  of  small  fruit  trees  and 
vineyard,  five  acres  of  apples,  pears,  peaches,  and  plums,  and  the 
whole  farm  is  well  supplied  with  stock,  tools,  and  farm  machinery.  All 
the  students,  not  excused  on  account  of  physical  disability,  are  required 
to  labor  on  the  farm  one  to.  two  hours  each  day,  except  Saturday  and 
Sunday,  under  the  direction  of  the  professor  of  agriculture.  Besides 
this  required  labor,  all  students  will  have  an  opportunity  of  working  on 
Saturday,  and  at  such  other  times  as  will  not  interfere  with  their  prepa- 
ration for  the  recitation-room,  and  will  receive  for  such  labor  eight  to 
twelve  cents  per  hour,  according  to  the  work  done.  The  philosophical 
apparatus  of  the  college  is  very  complete.  The  State  cabinet  has  also 
been  transferred  to  the  college  by  an  act  of  the  legislature.  The  differ- 
ent libraries  contain  about  7, 000  volumes.  Expenses  of  students  for 
the  year,  exclusive  of  board,  are  $79  50.  Board  may  be  obtained  for 
$3  50  to  $4  50  per  week. 

ILLINOIS. 

The  Illinois  Industrial  University,  at  Urbana,  has  been  open  for  the 
reception  of  students  more  than  two  years.  During  the  past  year 
all  the  fences  on  both  farms  have  been  rebuilt  or  thoroughly  re- 
paired, and  about  five  miles  of  hedge  have  been  planted.  The  hedge 
completely  surrounds  the  farms.  Forty-five  acres  of  land  sown  with 
oats  produced  1,204  bushels,  and  175  tons  of  hay  were  cut  on  120  acres 
of  meadow  land.  There  have  been  planted  in  the  apple  orchard  2,193 
trees,  and  about  600  more  have  been  set  in  the  nursery  to  remain  till  a 
place  can  be  prepared  for  permanent  planting.  Shelter  belts  of  maples 
on  the  north  and  south,  and  of  Norway  spruce  and  Austrian  pine  on 
the  west,  were  set  outside  the  orchard,  and  every  tenth  row  in  the  orchard 
was  left  vacant  for  planting  an  evergreen  windbreak.  In  the  nurseries 
there  have  been  collected  during  the  year  for  forest  plantations  and 
shelter-belts,  3,000  ash  trees,  1,000  white  elm,  1,000  American  arbor- viue. 
1,000  balsam  fir,  1,000  red  pine,  100  Austrian  pine,  100  Scotch  pine,  lo 
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varieties  of  the  pear,  several  varieties  of  the  cherry,  some  tulip  and 
sycamore  trees,  and  1,300  small  evergreens  for  forest.  It  is  contemplated 
to  commence  immediately  to  plant  a  timber  forest  of  one  acre  of  each 
of  the  most  approved  species  of  trees,  to  determine  the  actual  cost  and 
profit  of  artificial  forests,  and  the  relative  value  of  timber  trees  which 
may  be  grown  in  Illinois. 

Several  varieties  of  different  species  of  small  fruits  are  under  culti- 
vation, and  it  is  intended  to  make  large  additions  in  order  to  test  their 
relative  value.  Arrangements  are  also  in  progress  to  test  a  large  num- 
ber of  garden  seeds  and  plants  and  make  a  full  report  of  the  re- 
sults. Considerable  quantities  of  vegetables  have  been  marketed  in 
the  city  of  Chicago,  and  also  in  Urbana  and  Champaign.  A  gardener's 
house  has  been  built  recently.  A  new  green  house  is  nearly  completed, 
which  will  add  largely  to  the  facilities  of  illustration  to  students,  and 
also  be  an  ornament  to  the  horticultural  department. 

The  university  embraces  the  following  departments:  1.  Agriculture. 
2.  Mechanical  philosophy  and  engineering.  3.  Chemistry.  4.  Natural 
history.  5.  Pure  mathematics.  6.  Engineering.  7.  English  language 
and  literature.  8.  German  language  and  literature.  9.  Latin  language 
and  literature.  10.  Greek  language  and  literature.  11.  History  and 
social  science.  12.  Commerce.  13.  Military  science  and  tactics. 

The  faculty  of  instruction  consists  of  John  M.  Gregory,  regent  and 
professor  of  philosophy  and  history ;  William  M.  Baker,  professor  of 
English  language  and  literature ;  Willard  F.  Bliss,  professor  of  agri- 
culture ;  A.  P.  §.  Stuart,  professor  of  theoretical  and  applied  chemistry; 
Stillman  W.  Robinson,  professor  of  mechanical  science  and  engineering, 
and  instructor  in  mining  engineering ;  Thomas  J.  Burrill,  professor  of 
botany  and  horticulture ;  S.  W.  Shattuck,  professor  of  civil  engineering, 
and  instructor  in  mathematics:  Edward  Snyder,  professor  of  book- 
keeping and  military  tactics,  and  instructor  in  German  :  James  Bellan- 
gee,  teacher  of  architectural  and  mechanical  drawing;  Henry  M.  Doug- 
lass, assistant  teacher  of  languages ;  Robert  D.  Warder,  assistant  in 
chemical  laboratory ;  Alexander  Thompson,  practical  mechanician,  and 
foreman  of  machine  shop;  John  A.  Warder,  lecturer  on  vegetable 
physiology  and  fruit-growing;  Samuel  Tenney,  lecturer  on  zoology. 

The  course  of  study  in  the  several  departments  is  extensive.  Entire 
liberty  of  choice  is  allowed  to  each  student  in  selecting  the  studies  he 
will  pursue.  Changes  from  one  department  to  another  can  be  made 
only  at  the  opening  of  a  term. 

The  apparatus  for  illustrating  the  various  branches  of  study  is  ample 
and  of  the  best  quality.  There  is  a  working  chemical  laboratory  with 
tables  for  a  class  of  twenty-four  students  to  work  at  once,  and  all  the 
appliances  needed  for  making  chemical  analyses.  This  season  $3,000 
worth  of  new  apparatus  for  illustratiug  the  relations  of  light,  heat,  and 
electricity  to  chemistry,  and  their  applications  to  agriculture  will  be  pro- 
vided. There  is  also  a  collection  of  papier-macht  flowers,  plants,  &c,  pro- 
cured from  the  celebrated  Doctor  Auzoux,  of  Paris,  several  classes  of  which 
can  be  dissected,  being  so  much  enlarged  as  to  exhibit  to  the  eye  the 
minute  organs  which  are  almost  invisible  in  natural  flowers ;  acollection  of 
fruits  aud  grains  magnified  to  show  the  organs,  structure,  coatings,  starch, 
pulp,  germs,  and  various  tissues;  herbariums  and  collections  of  differ- 
ent species  of  woods,  seeds,  and  grains ;  and  cabinets  of  insects,  birds, 
reptiles^  mammals,  shells,  skeletons,  fossils,  minerals,  charts,  and  plates. 
The  university  farm  and  gardens  embrace  over  1,000  acres  of  fine  im- 
proved farming  lands,  on  which  large  model  barns  are  being  built.  A 
veterinary  stable  .is  to  be  erected  to  illustrate  veterinary  science,  and 
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papier  machS  models  of  the  several  parts  of  the  mouth  and  foot  of  the 
horse  have  been  procured  to  show  the  structure  and  motion  of  these 
organisms.    The  library  contains  over  4,000  volumes,  largely  scientific. 

Tqition  in  the  agricultural,  mechanical,  engineering,  chemical,  and 
military  courses  is  free,  a  matriculation  fee  of  $10  only  being  required 
on  entering  the  university,  and  $2  50  per  term  for  incidental  expenses. 

The  trustees  have  voted  to  admit  females  as  soon  as  suitable  accom- 
modations can  be  provided.    They  already  attend  the  lecture  courses. 

Students  are  paid  for  the  labor  they  perform  either  on  the  farm  or  in 
the  workshops,  and  many  young  men  pay  their  way  through  college  in 
this  manner. 

The  college  year  commences  about  the  first  of  September,  and  ends 
about  the  first  week  in  June.  It  is  divided  into  three  terms  of  fourteen, 
twelve,  and  ten  weeks  respectively.  Whole  number  of  students  during 
the  year,  196.    Of  these  62  are  in  the  department  of  agriculture. 

IOWA* 

No  important  changes  in  the  plan  or  course  of  study,  or  in  the  board 
of  instruction,  of  the  Iowa  State  Agricultural  College,  at  Ames,  have 
been  made  since  our  last  report.  The  college  has  been  from  its  com- 
mencement a  marked  success,  especially  in  the  features  that  distinguish 
it  as  an  agricultural  college.  The  students,  as  a  body,  have  shown  a 
steady  and  hearty  sympathy  with  the  government  in  its  plans,  policy,  and 
purposes.  There  has  been  throughout  the  year  a  degree  of  regularity, 
promptness,  and  cheerful  obedience  rarely  surpassed  in  any  institution. 

It  is  the  purpose  of  the  college  instruction  and  drill  to  make  profi- 
cients in  the  sciences  which  underlie  the  various  branches  of  industry, 
and  by  manual  labor  to  produce  experts  in  all  its  various  applications  to 
the  oi>erations  of  the  garden,  farm,  and  workshop.  For  the  accomplish- 
ment of  the  former  object  a  thorough  knowledge  of  these  branches  is 
required,  under  the  instruction  of  the  professors,  in  the  recitation-room  5 
and  of  the  latter,  a  practical  application  of  the  same  by  labor  in  the  gar- 
den and  on  the  farm.  The  garden  and  farm  are,  therefore,  to  be  brought 
to  a  high  state  of  excellence,  and  in  the  manner  in  which  they  are  laid 
out,  in  the  implements  used,  in  the  processes  of  cultivation,  in  their  or- 
der and  neatness,  and,  above  all,  in  their  products^  they  are  to  be  made 
models  and  striking  examples  of  the  results  which  artistic  skill  can 
reach  when  properly  applied  to  these  departments  of  industry.  They  are 
to  exhibit  all  the  modem  improvements,  to  illustrate  all  the  new  varie- 
ties of  fruits,  grasses,  and  esculent  roots  that  are  really  valuable,  and  to 
show  to  every  observer  the  fact  that,  when  beauty  and  profit  are  wisely 
combined,  they  ultimately  produce  the  highest  profits  reckoned  in  ac- 
tual cash.  Besides  these  important  results,  the  garden  and  farm  are  to 
be  so  managed  as  to  contribute  something  to  the  progress  of  agricultu- 
ral and  horticultural  science  and  art,  and  to  settle  many  importaut  ques- 
tions in  agriculture.  Such  appears  to  be  the  aim  of  the  management. 
The  manual-labor  system  introduced  into  the  college  has  succeeded  even 
beyond  the  expectations  of  its  advocates.  Its  influence  on  the  health, 
progress,  and  conduct  of  the  pupils  has  been  in  the  highest  degree  salu- 
tary. The  president  says :  "  From  the  experience  of  the  past  year,  and 
convictions  of  a  lifetime,  I  have  full  faith  in  the  wisdom  of  the  law  that 
requires  manual  labor  from  every  student,  and  I  believe  that  such  a  re- 
quisition is  indispensable  to  the  prosperity  of  an  industrial  school.  It 
gives  needful  exercise  and  bodily  vigor,  imparts  skill  in  the  use  of  tools, 
helps  the  student  to  defray  his  current  expenses,  applies  science  to 
practice,  and  promotes  respect  for  honorable  toil." 
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The  annual  income  derived  from  tbe  rental  of  lands  granted  by  Con- 
gress amounts  to  about  $35,000.  The  cabinet  of  the  college  comprises 
a  collection  of  minerals  and  the  Schaffer  Zoological  collection.  The 
board  of  trustees  have  appropriated  $2,000  for  purchasing  a  chemical 
and  philosophical  apparatus,  and  $2,500  for  the  purchase  of  books  for 
the  nucleus  of  a  library. 

The  college  year  commences  early  in  March,  and  closes  near  the  end 
of  November,  leaving  the  three  winter  months  for  the  principal  vaca- 
tion, which  are  profitably  employed  by  many  of  the  students  in  teaching 
in  the  winter  schools. 

KANSAS. 

The  faculty  of  the  Kansas  State  Agricultural  College,  at  Manhattan, 
consists  of  Kev.  Joseph  Denison,  president,  and  professor  of  mental  and 
moral  science  and  political  economy ;  J.  8.  Hougham,  professor  of  agri- 
cultural and  commercial  science ;  J.  W.  Davidson,  professor  of  military 
.  science  and  tactics  and  civil  engineering,  and  teacher  of  French  and 
Spanish ;  B.  F.  Madge,  professor  of  natural  science  and  the  higher 
mathematics  j  Rev.  J.  U.  Lee,  professor  of  the  Latin  and  Greek  lan- 
guages and  literature ;  J.  Evarts  Piatt,  professor  of  mathematics  and 
vocal  music,  and  principal  of  the  preparatory  department ;  Miss  Mary 
F.  Hovey,  professor  of  the  German  language  and  literature ;  Mrs.  Hat- 
tie  V.  Werden,  teacher  of  instrumental  music 

About  half  the  lands  granted  to  this  college  by  the  national  govern- 
ment have  been  sold,  and  the  income  from  interest  on  the  sales  now 
amounts  to  $16,000  annually.  The  State  has  also  this  year  made  a  do- 
nation of  about  $30,000,  which  sum  is  to  be  expended  principally  in  de- 
veloping the  agricultural  department.  It  is  hoped  that  this  aid  will  se- 
cure an  enlargement  of  the  farm  to  400  acres.  It  is  proposed  to  add  a 
department  of  veterinary  science  as  soon  as  the  funds  will  permit. 

The  organization  of  the  labor  system  among  the  students  has  been 
improved,  and  twenty  acres  of  green-sward  land  have  been  broken  np 
and  added  to  that  previously  uuder  cultivation,  making,  in  all,  sixty 
acres  of  cultivated  land  on  which  the  students  labor  and  on  which  experi- 
mental processes  are  conducted. 

The  college  has  a  well-selected  library  of  about  3,000  volumes,  which 
is  constantly  increasing;  also  a  good  assortment  of  philosophical  and 
chemical  apparatus,  an  extensive  cabinet  of  minerals  and  ores,  and  a 
good  collection  of  specimens  illustrating  the  geology  of  Kansas. 

Tuition  is  free,  except  in  instrumental  music.  Contingent  fee,  $3  a 
term.    Board,  $3  25  per  week. 

KENTUCKY. 

In  the  annual  reports  for  1867  and  1869  accounts  were  given  of  the 
establishment  of  the  Agricultural  and  Mechanical  College  of  Ken- 
tucky University,  at  Lexington,  in  1866.  It  has  now  been  in  successful 
0]>eration  nearly  five  years,  and  we  notice  with  interest  the  increasing 
proHjierity  of  this,  the  first  college  organized  under  the  act  of  Congress 
appropriating  lands  for  the  endowment  of  Industrial  Colleges. 

The  library  of  the  university  contains  10,000  volumes.  Whole  num- 
ber of  students  during  the  year,  819 ;  of  these,  300  were  in  the  Agricul- 
tural and  Mechanical  College. 

Students  are  permitted  to  receive  instruction,  without  extra  charge, 
in  any  of  the  classes  of  the  College  of  Arts,  enabling  them  to  study  Latin, 
Greek,  &c,  and  to  obtain  a  thorough  classical  as  well  as  scientific  edu- 
cation. 
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Tho  number  of  students  in  attendance  at  the  Agricultural  and  Me- 
chanical College  last  session  was  300 ;  whole  number  enrolled  in  the 
University,  772.    They  were  from  thirty-three  States  and  countries. 

The  success  of  this  institution  is  mainly  due  to  the  indefatigable  ex- 
ertions of  the  regent,  J.  B.  Bowman.  In  reviewing  his  annual  re- 
ports we  notice  the  steady  development  of  his  plans  for  continued  im- 
provement. Devoting  his  life,  fortune,  and  energies  to  the  canse  of 
education,  it  is  not  surprising  that  this  young  institution  has  made  so 
rapid  advancement,  and  that  it  now  ranks  among  the  very  first  of  its 
class  in  the  country.  The  corps  of  professors  numbers  more  than  thirty, 
many  of  them  distinguished  and  experienced  educators. 

The  agricultural  department — The  college  farm  is  located  on  the  beau- 
tiful estate  of  Ashland,  the  homestead  of  Henry  Clay,  purchased  for  the 
purposes  of  education  by  Mr.  Bowman,  the  founder  and  regent  of  the 
University. 

Practical  instruction  in  agriculture  is  given  in  two  departments,  the 
compensated  and  uncompensated,  choice  of  which  is  left  to  the  student. 
The  labor  on  the  farm,  in  the  garden,  and  in  the  mechanical  shops  is 
almost  entirely  performed  by  the  students,  where  they  are  required  to 
work  two  hours  daily  without  pay,  except  those  wishing  to  pay  a  por- 
tion of  the  expenses  of  their  education  by  their  labor,  who  are  paid  five 
to  ten  cents  per  hour  during  the  first  year,  and  ten  to  twenty  cents 
during  the  second  and  third  years,  according  to  the  labor  performed. 
Many  of  the  students  pay  a  large  part  of  the  expense  of  their  education 
in  this  way.  The  labor  is  performed  under  the  direction  of  superinten- 
dents skilled  in  their  business.  By  adopting  the  club  system  of  board- 
ing, students  have  reduced  their  entire  annual  expenses  to  about  $100 
each. 

A  series  of  experiments  has  been  made  in  the  manufacture  of  sorghum 
sirup  from  sorghum  grown  upon  the  farm,  by  which  a  superior  article  has 
been  obtained,  worth  $1  per  gallon.  Ten  acres  of  broom-corn  have  been 
planted,  from  which  three  hundred  dozen  brooms  have  been  made,  and 
twenty  acres  will  be  planted  next  season.  Additional  experiments  on 
the  fiarm  will  soon  be  instituted,  which,  it  is  hoped,  will  develop  prin- 
ciples of  importance  both  to  the  student  and  the  agricultural  interests 
of  the  country.  The  gardens,  orchards,  vineyards,  and  greenhouse 
plants  have  been  cultivated  with  much  success,  and  the  products  sold 
in  the  city  market,  where  the  college  has  a  permanent  stall.  Forty 
cows  have  been  purchased  for  carrying  on  the  dairy  business,  from  which 
it  is  intended  to  supply  the  milk  for  the  University  boarding-houses  and 
the  people  of  Lexington.  Although  the  farm  has  not  been  so  profitable 
as  the  horticultural  department,  both  have  succeeded  to  the  satisfac- 
tion of  the  managers,  and  ultimate  success,  as  experience  matures,  is 
considered  certain. 

Horticultural  department — This  department  embraces  the  ornamental 
and  experimental  grounds  at  Ashland  and  Woodlands,  including  gardens, 
orchards,  vineyards,  nurseries,  propagating  houses,  greenhouses,  ana 
arboreta.  Students  laboring  in  this  department  are  under  the  supervision 
of  a  skillful  superintendent,  who  is  competent  to  give  them  thorough  in- 
struction in  horticulture  and  landscape  gardening;  and  they  have 
ample  facilities  for  the  practical  application  of  the  principles  of  botany 
and  vegetable  physiology,  and  for  a  thorough  knowledge  of  the  art  of 
grafting,  budding,  and  planting,  and  the  general  care  and  culture  of  all 
kinds  of  trees,  shrubs,  and  flowers. 

The  mechanical  department — The  mechanical  department  has  been  or- 
ganized under  the  name  of  the  "  Ashland  Mechanical  Works,9  by^the 
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erection  of  fine  large  buildings  for  shops  of  various  kinds,  which  have 
been  fitted  up  with  the  most  approved  machinery  for  the  manufacture 
of  all  kinds  of  agricultural  and  mechanical  implements,  including  reap- 
ers and  mowers,  wagons,  plows,  and  cultivators.  And  in  the  wood- 
shops,  iron-shops,  paint-shops,  and  shoe-shops,  skilled  artisans  are 
employed,  who,  under  the  general  supervision  of  an  experienced 
superintendent,  give  practical  instruction  to  a  large  number  of  young 
men  in  the  various  mechanic  arts.  With  these  liberal  and  unusual 
advantages  young  men  have  an  opportunity  ol  learning  a  good  trade 
either  at  the  anvil,  the  lathe,  the  bench,  or  with  the  brush,  while  at  the 
same  time  defraying  a  large  portion  of  the  expeuses  of  their  education. 
In  the  last  published  catalogue  it  is  shown  that  several  were  paid 
upwards  of  $100  each ;  in  some  few  cases,  from  $250  to  $300.  These 
young  men  received  honorable  notice,  and  were  rewarded  with  the  first 
honors.  These  results  prove  the  advantages  of  such  institutions  to  in- 
dustrious and  deserving  young  mechanics  ambitious  to  obtain  a  practical 
education.  A  good  beginning  has  been  made  in  this  department.  During 
the  year  a  commodious  barn  worth  $2,100  and  a  cottage  worth  $1,000  have 
been  built ;  fourteen  houses,  dormitories,  and  club-buildings  thoroughly 
repaired ;  seventy-two  rooms  painted,  white- washed,  and  prepared  for 
occupation ;  three  thousand  six  hundred  and  forty-two  feet  of  plank 
fence  built;  agricultural  implements,  barns,  and  greenhouses  repaired; 
additions  made  to  propagating  houses;  the  small  tools  for  the  machine- 
shop  and  blacksmith  shop  made,  besides  much  other  important  work 
necessary  to  be  done  on  the  farm  and  buildings.  Twenty-two  two-horse 
wagons  have  been  manufactured  j  sixty-tour  two-horse  plows;  forty- 
three  one-horse  plows ;  sixty  cultivators ;  fifty  patent  trucks ;  twenty- 
two  mowers  painted  and  repaired ;  thirty-five  senior  combined  Climax 
machines;  five  harrows,  and  much  other  useful  machinery;  and  one  hun- 
dred and  thirty -five  mowers  have  been  painted  and  set  up. 

MARYLAND. 

The  Maryland  Agricultural  College,  at  Hyattsville,  has  opened  this 
year  with  encouraging  prospects.  The  number  of  students  in  attend- 
ance is  much  larger  than  at  any  previous  time.  Begular  lessous  are 
given  in  practical  farming,  horticulture,  floriculture,  experimental  sci- 
ence, and  natural  history,  to  every  class  in  college.  A  provision  has 
been  made  for  carpenter  and  blacksmith  shops  for  the  benefit  of  such 
students  as  have  a  taste  for  these  mechanic  arts. 

The  college  building  is  spacious  and  substantial,  and  in  thorough  re- 
pair. It  has  fine  and  convenient  chambers,  and  is  well  ventilated  and 
warmed.  It  is  also  lighted  throughout  with  gas,  and  combines  every 
requisite  for  a  comfortable  home.  The  farm,  buildings,  roads,  and  lawns 
are  being  improved  as  rapidly  as  the  ftmds  will  admit.  The  college  is 
now  free  from  debt,  and  the  income  meets  all  its  liabilities. 

The  scholastic  year  is  divided  into  two  terms,  with  one  regular  vaca- 
tion, which  begins  the  last  week  in  June,  and  closes  the  middle  of  Sep- 
tember. 

The  first  term  opens  on  the  15th  of  September,  and  closes  with  Jan- 
uary. The  second  term  begins  the  1st  of  February,  and  ends  with  the 
college  year  the  last  of  June. 

The  faculty  consists  of  Rev.  Samuel  Regester,  president  and  professor 
of  moral  science  and  evidences  of  natural  and  revealed  religion ;  Nich- 
olas B.  Worthington,  professor  of  mental  philosophy,  English  language, 
and  literature;  Alfred  Herbert,  professor  of  the  natural  sciences,  in- 
cluding .chemistry  and  .its  applications,  geology,  botany,  and  .mineral- 
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ogy ;  Battista  Lorino,  professor  of  Latin,  Greek,  French,  German,  Ital- 
ian, and  Spanish ;  Phil.  Moore  Leakin,  professor  of  mathematics,  pure 
and  mixed,  including  experimental  surveying,  mensuration, etc.;  Francis 
A.  Soper,  instructor  in  military  tactics  and  tutor  in  mathematics;  Wil- 
liam E.  Waggener,  tutor  in  the  preparatory  department ;  and  J.  Esputa, 
professor  of  instrumental  and  vocal  music. 

The  number  of  students  during  the  year  ending  in  June,  1870,  was 
98.  The  present  number  is  118,  60  of  whom  are  State  students, 
who  receive  their  tuition  and  have  the  use  of  textbooks  free  of  cost. 
The  expense  is  paid '  from  an  annual  donation  of  $6,000,  made  by  the 
State  for  this  purpose. 

MASSACHUSETTS. 

In  previous  reports  on  the  Massachusetts  Agricultural  College,  at  Am- 
herst, we  have  spoken  principally  of  its  endowment,  buildings,  and 
course  of  instruction.  These  objects  have  thus  far  required  a  large 
share  of  the  attention  of*the  trustees  and  faculty  of  the  institution.  The 
operations  of  the  farm,  the  orchard,  and  the  garden,  which  are  of  no 
less  interest  to  the  farmer,  have  not  been  entirely  neglected,  however. 
A  foundation  has  been  laid  for  carrying  out  the  details  of  scientific  and 
practical  agriculture  to  their  full  extent.  Only  within  two  years  has 
any  important  step  been  taken  by  way  of  improvement  and  experi- 
ment on  the  farm.  Much  time  has  been  expended  in  laying  it  out, 
in  fencing,  under-draining,  grading,  and  constructing  the  necessary 
roads.  During  the  last  season  there  were  raised  on  the  farm  150  tons 
of  hay,  700  bushels  of  corn,  600  bushels  of  oats,  aud  600  bushels  of  po- 
tatoes. Two  hundred  and  fifty  standard  pear  trees,  50  peach  trees,  and 
25  apple  trees  have  been  set.  Also,  2,000  grape  vines,  mostly  Concords, 
set  six  feet  apart,  in  rows  nine  feet  apart,  and  staked  with  chestnut 
pickets  five  feet  long.  It  is  designed  to  support  them  with  wire  trel- 
lises. Several  acres  are  devoted  to  small  fruits  and  vegetables.  Large 
quantities  of  currants,  raspberries,  strawberries,  asparagus,  and  rhu- 
barb have  been  set.  It  is  proposed  to  institute  a  series  of  experiments 
with  the  sugar-beet,  for  the  purpose  of  determining  what  varieties 
are  best  suited  to  the  soil  and  climate  of  Massachusetts,  and  what  per- 
centage of  sugar  may  be  expected  from  them. 

A  beginning  has  been  made  in  stock-breeding.  Twelve  thorough- 
bred cattle  are  on  the  college  farm,  consisting  of  Shorthorns,  Devons, 
Ayrshires,  aud  Jerseys,  purchased  of  the  best  breeders  in  the  country ; 
also  about  forty  natives,  besides  twenty-five  Southdown  sheep,  £tnd 
twenty-four  swine  of  the  Suffolk,  Berkshire,  and  Chester  white  breeds. 

The  theoretical  and  practical  instruction  in  agriculture  has  been  un- 
der the  direction  of  Professor  Levi  Stockbridge,  who  has  devoted  him- 
self with  much  zeal  and  success  to  this  department. 

The  faculty  consists  of  William  S.  Clark,  president,  and  professor  of 
botany  aud  horticulture;  Levi  Stockbridge,  professor  of  agriculture; 
Henry  H.  Goodell,  professor  of  English,  French,  and  German  lan- 
guages ;  Samuel  F.  Miller,  professor  of  mathematics  and  farm  engin- 
eering ;  Charles  A.  Goessmann,  professor  of  chemistry ;  Heury  E.  Al- 
vord,  professor  of  military  science  and  tactics;  H.  S.  Barlow,  instructor 
in  rhetoric  and  elocution ;  James  Law,  lecturer  on  diseases  of  domestic 
animals;  Charles  L.  Flint,  lecturer  on  dairy  farming;  Calvin  Cutter, 
lecturer  on  hygiene;  Joseph  White,  lecturer  on  civil  polity;  Jabez 
Fisher,  lecturer  on  market  gardening ;  Edward  Hitchcock,  lecturer  on 
comparative  anatomy ;  Marshall  P.  Wilder,  lecturer  on  the  culture  of 
fruits  and  flowers,  and  t£e  art  of  producing  new  and  valuable  varieties; 
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A.  S.  Packard,  jr.,  lecturer  on  useful  and  injurious  insects ;  E.  S.  Smll, 
lecturer  on  physics;  George  B.  Loring,  lecturer  on  stock-farming;  L. 
Clark  Seelye,  lecturer  on  English  literature ;  John  Griffin,  gardener ; 
A.  J.  Marks,  acting  farm  superintendent. 

MICHIGAN. 

The  trustees  of  the  State  Agricultural  College,  at  Lansing,  have 
completed  during  the  present  year  a  new  and  commodious  dormitory 
for  the  accommodation  of  students,  and  a  farm  house  for  the  superin- 
tendent of  the  farm.  The  lands  granted  by  the  national  government 
have  been  put  into  the  market,  and  are  being  rapidly  sold  under  the 
direction  of  the  agricultural  land-grant  board,  consisting  of  the  gov- 
ernor, auditor  general,  secretary  of  state,  state  treasurer,  attorney  gen- 
eral, and  commissioner  of  the  State  land  office.  It  is  believed  that  the 
income  derived  from  the  sale  of  these  lands  will  soon  make  the  college 
a  self-sustaining  institution.  The  corps  of  instruction  has  been  enlarged 
by  the  addition  of  a  professor  in  botany  and  an  instructor  in  the  French 
language. 

The  faculty  as  now  constituted  consists  of  T.  C.  Abbot,  president  and 
professor  of  mental  philosophy  and  logic;  Manly  Miles,  professor  of 
practical  agriculture,  and  su]>erintendent  of  the  farm :  B.  C.  Kedzie, 
professor  of  chemistry;  San  ford  Howard,*  secretary;  George  T.  Fair- 
child,  professor  of  English  literature ;  Albert  J.  Cook,  professor  of  zool- 
ogy and  entomology ;  Will.  W.  Tracy,  instructor  in  horticulture  and 
superintendent  of  the  gardens;  Richard  Uaigh,  jr.,  assistant  secretary; 
William  J.  Beal,  lecturer  on  botany;  J.  J.  Golard  Fernand,  instructor 
in  French;  S.  S.  Rockwell,  steward;  Charles  E.  Stowe,  foreman  of  the 
fdrm ;  Edwiu  Hume,  assistant  foreman  of  the  farm. 

The  departments  of  instruction  were  given  in  the  report  for  1868. 
The  course  of  study,  with  the  text-books  used,  is  as  follows : 

Freshman  class. — First  half  year — Algebra,  Davies;  history,  Weber;  geometry, 
Robinson;  book-keepiug,  Mayhew.  Second  half  year — Trigonometry,  Robinson ;  sur- 
veying, Davies;  practical  agriculture,  lectures;  geology,  Dana.  • 

Sophomore  class. — First  half  year — English  literature,  Chambers,  Spaulding;  bot- 
any. Gray;  elementary  chemistry,  Roscoe.  Second  half  year — Entomology,  Packard; 
analytical  chemistry, Kedzie;  botany, Gray, Darlington,  Liudley;  horticulture,  Thomas, 
Fuller,  Heudersou. 

Junior  class. — First  half  year — Physics,  SnelPs  Olmsted;  agricultural  chemistry, 
lectures;  inductive  logic,  Herschel.  Second  half  year— PhysicB,  Miller;  meteorology, 
lectures;  rhetoric,  Whately,  Day's  Praxis;  animal  physiology,  Dalton. 

Senior  class. — First  half  year — Zoology,  Carpenter;  practical  agriculture,  lectures; 
mental  philosophy,  Wayland :  astrouomy,  Snell's  Olmsted ;  French.  Otto.  Second  half 
year— Landscape  gardening,  Dowumg,  Kemp ;  civil  engineering,  Mahan ;  moral  phi- 
losophy, Fairchild ;  political  economy,  Carey,  Walker ;  French,  Otto,  Do  Fivas. 

Among  other  means  of  improvement  besides  the  foregoing  may  be 
mentioued  the  college  farm  of  676  acres,  300  of  which  are  under  cultiva- 
tion; the  botanical  gardens  of  trees,  shrubs,  and  herbaceous  plants,  and* 
a»  commodious  greenhouse;  the  vegetable  gardens,  small  fruit  garden, 
apple  orchard,  pear  orchard,  general  lawn,  and  grounds;  the  Galloway, 
Ayrshire,  Devon,  and  Short-horn  cattle;  Essex,  Berkshire,  Suijblk,  and 
Chester  White  swine ;  Southdown,  Ootswold,  Spanish  Merino,  and  Black- 
faced  Highland  sheep;  chemical  laboratory  and  apparatus;  philosophi- 
cal and  mathematical  apparatus;  museum  of  animals  and  minerals;  the 
Cooley  herbarium ;  museum  of  vegetable  products;  library  and  reading- 
room  ;  buildings,  workshops,  and  tools. 

Students  are  paid  for  the  labor  they  perform  on  the  farm  according 

•  Deceased  since  the  record  was  prepared. 
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to  their  ability  and  fidelity.    The  highest  wages  paid  the  present  year 
have  been  seven  and  a  half  cents  per  hour. 

Persons  who  desire  to  pursue  any  of  the  branches  related  to  agricul- 
ture, such  as  chemistry,  botany,  animal  physiology,  etc.,  may  be  received 
for  a  shorter  period  than  is  required  for  a  full  course.  Candidates  for 
admission  into  the  freshman  class  must  not  be  less  than  fifteen  years  of 
age,  and  must  sustain  a  thorough  examination  in  arithmetic,  geography, 
grammar,  reading,  spelling,  and  penmanship. 

Whole  number  of  students  in  the  college  for  the  year,  129;  of  which  % 
81  were  in  the  agricultural  course,  2  in  the  special  course,  36  in  the  pre-  * 
paratory  course,  and  10  are  ladies. 

MINNESOTA. 

The  design  of  the  University  of  Minnesota,  at  St.  AnthonyJ  is  to  enable 
the  student,  after  he  leaves  the  public  high-school,  to  complete  his 
education  by  such  course  of  additional .  study  as  he  may  designate. 
At  present  the  university  is  doing  in  its  preparatory  fechool  much  of  the 
work  of  the  high  schools,  which,  owing  to  their  limited  number,  they 
are  not  yet  able  to  perform.  As  soon  as  these  high  schools  can  do 
all  of  this  work  it  is  proposed  to  dispense  with  the  preparatory 
school,  and  it  is  announced  by  the  board  of  regents  that  the  English 
branch  will  be  discontinued  at  the  close  of  the  academic  year  1870-71. 
The  several  departments  of  the  university,  as  now  organized  and  in 
operation,  are  as  follows:  1.  The  preparatory  school ;  2.  The  collegiate 
department;  3.  The  college  of  science,  literature,  and  the  arts;  4.  The 
college  of  agriculture  and  the  mechanic  arts.  It  is  designed  to  orgauize 
a  department  of  law  and  a  department  of  medicine  as  soon  as  the  means 
of  the  university  will  permit. 

The  faculty  of  the  college  of  agriculture  and  the  mechanic  arts  con- 
sists of  William  W.  Folwell,  president;  Daniel  A.  Robertson?  professor 
of  agriculture;  Richard  W.  Johusou,  professor  of  military  science;  Ar- 
thur Beardsley,  professor  of  civil  engineering  and  industrial  mechanics: 
Edward  H.  Twining,  professor  of  chemistry  and  instructor  in  natural 
sciences  and  in  French ;  Mahlon  Baiubridge,  superintendent  of  the  farm 
and  instructor  in  practical  agriculture. 

The  course  of  instruction  in  agriculture  embraces  the  following 
branches  and  plan  of  study : 

1.  Chemistry ;  including  geology  and  mineralogy,  with  practical  instructions  in  the 
nature  and  origin  of  soils  and  their  analysis,  fertilizers,  food,  processes  of  the  dairy, 
sugar-factory,  &!c.  . 

2.  lioiany ;  with  practical  instructions  in  horticulture  and  pomology,  arboriculture, 
improvement  of  varieties,  cereals,  textile  fabrics,  Ac. 

3.  Zoology ;  including  anatomy,  entomology,  and  ornithology,  with  practical  instruc- 
tions in  stock-breeding,  reterinary  science,  insects  injurious  to  Testation,  poultry, 
and  pisciculture. 

4.  rh yules ;  iucluding  meteorology  and  climatology,  with  practical  instructions  on 
the  etfeets  of  light,  heat,  and  electricity,  theory  of  winds  and  storms,  and  acclimation 
of  plants  and  animals. 

5.  Mechanics;  including  engineering,  architecture,  with  practical  instructions  in 
construction  and  tests  of  farm  implements  and  machinery,  roads,  ditching,  fencing, 
farm  buildings,  and  grounds. 

6.  Economics;  with  practical  instructions  in  the  general  theory  and  practice  of  agri- 
culture, reut,  wages,  accotmts,  markets,  and  transportation. 

7.  Jurisprudence;  including  the  history  and  literature  of  agriculture,  with  tenures  of 
lands,  laws  of  highways,  taxation,  estrays,  contracts,  etc. 

This  course  of  study  occupies  two  years.  Applicants  who  have  com- 
pleted any  scientific  course  of  the  collegiate  department  are  admitted 
without  further  exaniiuatiou.  Other  applicants  must  be  at  least  sixteen 
years  of  age,  and  pass  satisfactory  examinations  in  the  English  language, 
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arithmetic,  algebra,  geometry,  plain  trigonometry,  mensuration,  indus- 
trial drawing,  geography,  and  elements  of  botany,  zoology,  chemistry, 
physics,  and  general  history.  Students  who  satisfactorily  complete  the 
course  of  study  in  this  department  will  receive  the  degree  of  bachelor 
of  agriculture,  but  any  person  not  a  candidate  for  this  degree,  who 
appears  to  be  competent  to  receive  the  instruction  given,  may  attend 
the  classes  aud  undergo  examination  in  *any  subject,  and  if  successful, 
will  receive  a  certificate  to  that  effect.  A  special  course  of  instruction 
in  this  department  will  be  opened  about  the  1st  of  November,  and  con- 
"  tinue  during  the  winter  months,  if  there  should  be  a  sufficient  number 
of  applications  to  warrant  the  undertaking. 

The  scholastic  year  commences  near  the  1st  of  September,  and  closes 
about  the  end  of  June.  It  is  divided  into  three  terms,  with  three  vaca- 
tions. Tuition  in  all  the  departments  is  free.  Board  in  families  may 
be  obtained  for  $4  per  week.  In  the  boarding  club  it  has  not  exceeded 
$2  per  week. 

MISSOURI. 

The  act  of  the  legislature  for  locating  the  Agricultural  and  Mechanical 
College,  in  Connection  with  the  University  of  the  State  of  Missouri,  at 
Columbia,  Daniel  Bead,  LL.  D.,  president,  was  approved  February  24, 
1870,  aud  the  conditions  required  of  the  citizens  of  Boone  County,  to 
donate  $30,000  and  an  experimental  farm  of  not  less  than  640  acres, 
were  complied  with  on  the  3d  of  June  following.  Measures  were  imme- 
diately taken  to  put  this  college  into  operation,  and  one  professor  of 
agriculture,  G.  C.  Swallow,  the  State  geologist,  has  been  appointed,  and 
a  class  formed  which  is  now  receiving  instruction  from  Prof.  Swallow  and 
the  professors  of  the  university  in  the  different  branches  which  form  the 
course  of  study  in  this  department.  Sufficient  income  will  not  for  some  time 
be  derived  from  the  land  granted  by  Congress  for  the  support  of  a  full 
corps  of  professors,  but  the  agricultural  course  will  be  continued  in 
connection  with  the  university,  and  be  enlarged  by  adding  new  studies 
and  increasing  the  number  of  professors  as  the  pecuniary  means  permit, 
till  a  college  complete  in  itself,  with  an  independent  faculty,  is  estab- 
lished. Arrangements  will  be  made  immediately  for  the  employment  of 
students  in  cultivating  the  university  garden  and  making  improve- 
ments and  experiments  on  the  farm,  by  which  they  may  be  able  to  pay 
a  i>ortion  of  the  expeuse  incurred  in  pursuing  their  college  course. 

The  farm  is  beautifully  located  on  the  north  side  of  the  Missouri 
Biver,  aud  contains  a  valuable  mansion  worth  $15,000  or  $20,000,  which 
is  of  special  value  for  the  accommodation  of  students,  and  two  large 
vineyards  in  a  flourishing  condition.  By  the  terms  of  the  law,  this  land 
can  never  be  converted  to  any  other  use  than  that  of  the  college  farm 
for  instruction  in  practical  and  scientific  agriculture.  * 

In  conducting  experiments  on  the  farm,  the  land  is  to  be  divided  into 
fields,  each  to  be  designated  by  a  particular  name.  The  quantity  of  ground 
devoted  to  each  experiment  and  the  character  of  the  soil  are  to  be  accu- 
rately defined.  If  cultivated,  the  mode  of  treatment  of  the  crop,  the 
cost,  and  the  profit  and  loss  are  to  be  definitely  stated,  and  credited  or 
charged  to  the  farm,  as  the  case  may  be.  Students  working  on  the 
farm  or  in  the  garden  will  be  allowed  ten  to  fifteen  cents  per  hour,  accord- 
ing to  their  skill  and  the  amount  of  work  performed. 

Three-fourths  of  the  income  derived  from  the  lands  given  by  the  con- 
gressional grant  are  to  be  appropriated  for  the  support  of  the  Agricul- 
tural and  Mechanical  College,  and  one-fourth  for  the  support  of  the 
School  of  Mines  and  Metallurgy.    Proposals  were  made  by  different 
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counties  for  the  location  of  the  latter  in  their  territory.  Iron  County 
offered  to  give  $83,000,  5,000  acres  of  land,  and  20  acres  for  a  site  for 
the  school ;  Phelps  County,  $75,000,  7,500  acres  of  land,  and  a  site.  It 
has  been  recently  located  at  Kolla,  in  Phelps  County,  where  a  college 
building,  costing  about  $15,000,  is  soon  to  be  erected. 

Whole  number  of  students  in  the  University  during  the  year,  243.  A 
portion  of  these  have  been  pursuing  agricultural  studies. 

NEBRASKA. 

The  congressional  grant  of  90,000  acres  in  land  scrip,  made  to  the  State 
of  Nebraska,  has  been  accepted,  and  commissioners  have  been  appointed 
to  select  the  lands.  In  order  to  carry  out  the  object  of  the  National 
Government  in  making  this  donation,  the  legislature  of  the  State  passed 
an  act,  approved  February  15, 1809,  to  establish  a  University  to  be  called 
the  University  of  Nebraska.  It  is  located  at  Lincoln,  the  capital  of  the 
State,  and  is  governed  by  a  board  of  regents,  consisting  of  the  governor, 
the  superintendent  of  public  instruction,  the  chancellor  of  the  University, 
and  three  persons  from  each  judicial  district,  appointed  by  the  legisla- 
ture. The  University  embraces  six  departments:  1.  A  college  of 
ancient  and  modern  literature,  mathematics,  and  natural  science :  2.  A 
college  of  agriculture ;  3.  A  college  of  law ;  4.  A  college  of  medicine ; 
5.  A  college  of  practical  science,  civil  engineering,  and  mechanics;  6.  A 
college  of  fine  arts.  Each  department  or  college  will  have  a  corps  of 
instructors,  and  when  the  plan  of  instruction  is  fully  developed,  and  all 
the  colleges  are  in  operation,  fifty  professors  will  be  required  to  constitute 
the  different  faculties.  The  several  buildings  of  the  University  are  to 
be  erected  within  a  radius  of  four  miles  from  the  State-house,  and  the 
immediate  government  of  each  college  will  be  by  its  own  faculty. 

No  person  is  to  be  deprived  of  the  privileges  of  the  institution  be- 
cause of  age,  sex,  color,  or  nationality.  A  matriculation  fee  of  $5  will 
be  required  for  admission  into  any  department  of  the  University ;  but 
applicants  residing  within  the  State,  or,  being  non-residents,  who  pay,  or 
whose  parents  pay,  a  school-tax  of  $30  or  more  to  the  State,  and  who  pass 
the  prescribed  examinations  successfully,  will  not  be  required  to  pay 
any  tuition  during  the  term  of  four  years.  All  other  students,  and  all 
who  elect  to  remain  under  instruction  for  a  longer  time  than  four  years, 
will  be  required  to  pay  such  fees  as  the  board  of  regents  may  determine. 
Persons  who  produce  a  certificate  from  a  county  superintendent  of  the 
common  schools,  certifying  that  they  have  passed  honorably  through 
the  course  of  study  prescribed  in  a  high  school  under  the  common-school 
laws  of  the  State,  may  be  admitted  to  any  college  of  the  University 
without  further  examination.  Other  applicants  for  admission  will  be 
required  to  pass  an  examination  in  the  course  of  studies  prescribed  by 
the  board  of  regents. 

In  the  College  of  Agriculture  there  are  to  be  six  professors :  A  pro- 
fessor of  applied  chemistry,  of  botany,  of  agriculture,  of  horticulture, 
of  meteorology  and  climatology,  of  veterinary  surgery,  and  a  superin- 
tendent of  the  model  farm. 

In  February,  1869,  the  legislature  of  the  State  appropriated  $100,000 
to  be  derived  from  the  sale  of  its  own  lands,  for  the  u  construction  and 
erection  of  a  suitable  building  for  a  State  University  and  agricultural 
college."  In  pursuance  of  this  act  a  beautiful  four-story  building  has 
been  erected  at  Lincoln  during  the  present  year,  and  is  now  ready  for 
occupaucy.  The  board  of  regents  are  about  to  organize  the  faculty  and 
prescribe  a  curriculum  of  study,  and  the  University  will  soon  be  opened 
lor  the  reception  of  students.    Two  sections  of  the  State  lands  have  been 
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set  apart  for  a  model  farm,  upon  which  improvements  will  be  eommeucwl 
as  soon  as  the  agricultural  college  is  opened. 

NEW  HAMPSHIRE. 

The  trustees  of  the  Sew  Hampshire  College  of  Agriculture  and  Me- 
chanic Arts,  at  Uanover,  arc  making  progress  in  establishing  this 
institution  on  a  linn  basis.  The  general  government  of  the  institution 
is  vested  in  uiue  trustees,  live  of  whom  are  appointed  by  the  governor 
of  the  State,  and  four  by  the  trustees  of  Dartmouth  College.  Its  connec- 
tion, therefore,  with  Dartmouth  College  is  such  as  to  secure  to  it  all  the 
advantages  which  can  result  from  the  wisdom  and  experience  of  that 
institution,  aud  at  the  same  time  enable  it  to  retain  all  the  rights  and 
privileges  which  pertaiu  to  it  as  a  separate  organization  in  accomplish- 
ing the  particular  objects  for  which  it  was  established. 

The  new  college  building  is  now  nearly  completed,  aud  will  soon  be 
opened  for  the  reception  of  students.  It  is  called  Culver  Hall,  in  honor 
of  the  late  David  Culver,  who  was  the  principal  contributor  to  its 
erection.  It  is  a  largo  and  elegant  building,  100  feet  long  by  60  wide, 
and  four  stories  high.  The  basement  is  made  of  granite,  and  the  super- 
structure of  bricks  of  the  best  quality.  The  rooms  of  the  first  story 
axe  designed  as  depositories  for  improved  agricultural  implements  and 
models  of  machinery  employed  in  the  mechanic  arts.  The  second  con- 
tains a  lecture-room  sufficiently  large  to  accommodate  500  persons,  a 
chemical  laboratory  for  the  use  of  students,  and  a  room  for  a  library.  In 
the  third  story  are  recitation-rooms,  a  room  for  lectures  on  natural  his- 
tory, and  one  for  a  museum  of  the  agricultural  products  of  the  State. 
The  fourth  is  designed  for  the  museum  of  natural  history.  The  building 
is  complete  in  all  its  arrangements,  and  surpasses  all  other  buildings 
which  have  been  erected  in  connection  with  Dartmouth  College,  For 
the  erection  of  this  building  $25,000  were  derived  from  the  estate  of 
Mr.  Culver,  $15,000  were  appropriated  by  the  State  legislature,  and . 
$12,000  have  been  received  from  private  donations. 

The  college  farm  contains  158  acres  of  excellent  land,  and  embraces 
a  great  variety  of  soils.  It  joins  the  college  grounds  on  which  Culver 
Hall  is  situated.  Seventy-two  acres  of  the  farm  are  tillage  land, 
iwelve  acres  wood  land,  and  the  remainder  pasturage.  Nearly  all  the 
land  could  be  easily  converted  into  tillage  if  desired.  The  farm  was  pur- 
chased by  Hon.  John  Conant,  and  presented  to  the  college,  and  in 
his  honor  it  has  been  named  the  Conant  farm.  Mr.  Conant  has  accu- 
mulated a  property  of  $100,000  by  farming,  and  has  done  honor  to 
himself  and  the  fraternity  of  farmers  by  his  liberality,  not  only  to  this 
institution  but  to  many  others  of  his  State. 

The  faculty  is  the  same  as  given  in  the  report  of  1868,  with  the  addi- 
tion of  David  French  Thompson,  instructor  in  drawing.  The  curricu- 
lum of  study  in  the  college  of  agriculture  and  the  mechanic  arts  is  as 
follows  : 

Junior  year,  (both  courses  a/iTrc.)— Fikst  term:  Mathematics— -Looniis's  algebra; 
botany — structure  and  physiology  of  plants,  Gray;  physics — physical  geography; 
drawing — free-hand,  Chapman ;  book-keeping — Crittenden's,  counting-house  edition. 
Second  term  :  Mathematics — algebra  completed,  Loomis's  geometry ;  botany— cIhw* 
acteristics  of  plants  and  their  classification ;  drawing— lice-hand,  Chapman ;  chem- 
istry—chemical physics,  metallic  and  non-metallic  elements  aud  their  compounds,  aud 

lectures. 

Middle  year,  (course  in  agriculture.) — First  term:  Mathematics — Loomis's  trigo- 
nometry, surveying  and  leveling,  with  the  use  of  the  instruments  and  practice  in  the 
field,  drawing  of  plans  and  maps,  lectures  on  civil  engineering;  practical  botany- 
useful  and  noxious  plants,  propagation  of  plants,  fruits,  etc.;  organic  chemistry— 
gums,  sugar,  alcohol,  essential  oils,  organic  acids  and  bases,  fermentation,  putrefaction, 
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&c.,  and  lectures.  Second  term:  Mathematics — geometry  completed,  mensuration 
and  navigation,  spherical  trigonometry ;  analytical  chemistry,  AtlicM's  and  Bow- 
man's; physics — Loomis's  natural  philosophy;  zoology — human  and  comparative 
anatomy. 

Course  in  mechanic  arts. — First  term  :  Mathematics — Loomis's  trigonometry,  sur- 
veying and  leveling,  with  the  uso  of  the  instruments  and  practice  in  the  tield,  drawing 
of  plans  and  maps,  lectures  on  civil  engineering ;  descriptive  geometry,  Church's ; 
organic  chemistry — gums,  alcohol,  essential  oils,  organic  bases,  fermentation,  putre- 
faction, &c,  lectures.  Skcond  if.um:  Mathematics — geometry  completed,  mensura- 
tion and  navigation,  spherical  trigonometry;  analytical  chemistry,  At  field's  and 
Bowman's;  physics — Loomis's  natural  philosophy;  zoology — human  and  comparative 
anatomy. 

Senior  year,  (course  in  agriculture.)— First  term:  Agricultural  chemistry — soils, 
manures,  natural  and  artificial,  and  various  farm  crops;  zoology — general  principles, 
classification,  and  special  relations  to  agriculture;  physics— astronomy  and  meteor- 
ology, Loomis's  and  Brockleshy,  and  lectures;  political  economy.  Second  term: 
Agricultural  chemistry — use  of  tho  various  crops  in  the  feeding  of  stock,  and  the  pro- 
duction of  milk,  butter,  cheese,  fruit,  &c;  zoology — human  and  comparative  physi- 
ology, and  veterinary  medicino  and  surgery;  rural  economy — lectures;  intellectual 
and  moral  philosophy,  Haven. 

Course  in  mechanic  arts. — First  term  :  Chemistry — the  analysis  of  rocks,  ores,  miner- 
als, and  organic  bodies ;  mechanics — the  principles  of  mechanism  applied  to  the  strength 
of  materials,  the  working  of  stone,  tho  location  and  construction  of  roads,  and  tho 
building  of  bridges,  including  graphical  problems;  physics — astronomy  and  meteor- 
ology, Loomis  and  Brockleshy ;  political  economy.  Second  term  :  Technical  chem- 
istry— tho  construction  and  management  of  iron-works,  glass-works,  blcaching-works, 
salt-works,  dyeing  and  calico  printing;  technical  mechanics — lectures  on  mill- work 
and  other  topics  relating  to  manufacturing  industry ;  also,  on  applied  electricity ;  in- 
tellectual and  moral  philosohy,  Haven. 

There  are  now  about  1,000  volumes  in  the  library  of  this  college.  The 
State  museum  of  general  and  applied  science  contains  about  10,000  speci- 
mens, a  part  of  which  has  been  purchased  in  Europe,  and  the  remainder 
contributed  by  the  State  and  individuals.  It  is  intended  to  make  lar^e 
additions  to  this  collection  at  an  early  date. 

NEW  JERSEY. 

The  faculty  of  Butgers  Scientific  School,  at  New  Brunswick,  Rev. 
W.  H.  Campbell,  president,  which  is  designated,  by  an  act  of  the  legis- 
lature of  New  Jersey,  the  "State College  for  the  Benefit  of  Agriculture 
and  the  Mechanic  Arts,"  is  the  same  as  given  in  our  last  report,  w'itb 
the  addition  of  one  professor  recently  appointed  to  fill  the  chair  of  ana- 
lytical chemistry,  which  has  been  established  and  endowed  during  the 
present  year.  The  chair  of  mining  and  metallurgy  has  also  been  ftilly 
endowed. 

The  tfco  principal  courses  of  study,  namely,  civil  engineering  and 
mechanics  aud  chemistry  and  agriculture,  have  been  extended  from 
three  years  to  four.  The  number  and  difficulty  of  tho  subjects  pursued 
rendered  this  measure  absolutely  indispensable  to  the  successful  work- 
ing of  the  school. 

The  recitation-rooms  have  been  enlarged  and  improved,  and  thor- 
oughly refurnished.  Means  have  been  provided  for  building  a  new  "  geo- 
logical hall,"  with  rooms  for  a  geological  museum,  recitations,  etc.,  and 
it  is  to  be  erected  at  an  early  day. 

Under  the  direction  of  Professor  George  H.  Cook,  tho  college  farm  is 
rapidly  recovering  from  its  condition  as  a  "worn-out"  place,  and  very 
strikingly  exhibits  the  sound  economy  of  abundant  fertilizing  and  care- 
ful underdraining.    It  is  also  being  stocked  with  thorough-bred  cows. 

The  number  of  students  for  the  year  ending  in  June,  1870,  is  46.  There 
are  more  students  in  the  school  now  than  at  any  former  period,  the  in- 
coming class  numbering  27.    The  trustees  give  diplomas  conferring  tb  e 
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degree  of  bachelor  of  science  on  all  members  of  the  graduating  class  in 
full  and  regular  standing. 

omo. 

The  Agricultural  and  Mechanical  College  of  Ohio,  at  Columbus,  was 
incorporated  by  an  act  of  the  legislature  the  22d  of  March,  1870.  On 
the  18th  of  April  following  an  additional  act  was  passed  authorizing 
the  several  counties  of  the  State  to  raise  money  to  secure  the  location 
of  the  college.  Several  of  the  interior  counties  made  liberal  proposals. 
Montgomery  County  offered  $400,000 ;  Champaign,  $200,000 ;  Clarke. 
$200,000;  and  Franklin,  $300,000.  Iu  September  of  the  same  year  the 
board  of  trustees  determined  that,  on  account  of  the  central  position 
local  advantages,  and  the  generous  donation  of  Franklin  County,  the 
Agricultural  and  Mechanical  College  of  Ohio  should  be  permanently 
located  at  Columbus.  The  board  selected  from  the  several  farms  offered 
in  different  localities,  the  u  ^eil  farm,'7  situated  about  two  miles  north 
of  the  State-house,  and  containing,  with  an  adjoining  lot,  378  acres, 
for  which  they  have  agreed  to  pay  $103,000. 

A  farm  superintendent  has  been  appointed,  and  is  making  prepara- 
tions to  engage,  in  the  spring,  iu  such  operations  and  farm  experiments 
as  the  board  shall  direct.  This  winter  the  board  will  complete  and 
adopt  their  plans  for  the  college  buildings,  and  commence  erecting  them 
as  soon  as  the  season  will  permit.  They  will  also  devise  a  plan  for  the 
organization  of  the  college,  which  it  is  intended  to  establish  on  a  broad 
and  liberal  basis,  adequate  to  the  wants  of  the  State,  and  in  such  a  way 
as  to  carry  out  faithfully  the  requirements  and  spirit  both  of  the  con- 
gressional and  State  enactments. 

The  fund  derived  from  the  sales  of  land  scrip,  and  from  interest  accu- 
mulated, now  amounts  to  $500,000.  The  annual  interest  derived  from 
this  fund  is  $30,000.  As  the  board  are  able  to  pay  for  the  farm,  and 
erect  the  necessary  college  and  farm  buildings  from  the  liberal  dona- 
tions of  the  citizens  of  Franklin  County,  the  $30,000  annual  income 
from  the  fund  will  be  applied  to  the  support  of  an  able  corps  of  profes- 
sors, and  to  the  payment  of  other  expenses  connected  with  the  college. 

VERMONT. 

• 

The  faculty  of  the  University  of  Vermont  and  State  Agricultural 
College,  at  Burlington,  consists  of  James  Burrill  Angell,  president; 
professors :  Samuel  White  Thayer,  Walter  Carpenter,  Eev.  McKendree 
Petty,  Joseph  Perkins,  Matthew  Henry  Buckman,  John  Ordronaux, 
Alpheus  Benning  Crosby,  Peter  Collier,  Henry  Williamson  'Haynes, 
Edward  Swift  Dunster,  Eev.  Henry  A*  P.  Torrey,  Volney  Giles  Barbour, 
George  Henry  Perkins,  and  Louis  Pollens,  instructor. 

The  departments  of  the  University  and  college  are  as  follows :  1.  The 
academical  department;  2.  The  agricultural  and  scientific  department; 
3.  The  medical  department.  The  agricultural  and  scientific  department 
embraces  a  course  (A)  in  civil  engineering;  (B)  in  metallurgy  and 
mining  engineering;  (C)  in  chemistry;  and  (L>)  in  agriculture.  The 
several  courses  of  study  pursued  in  this  department  are  as  follows : 

First  year,  (same  for  A,  B,  C,  and  D.) — First  lain:  Algebra,  Loomis's;  geometry, 
Loomis's ;  chemistry— laboratory  practice  and  recitations,  Eliot  aud  Storers.  Second 
term :  Geometry,  Loomis's ;  chemistry — laboratory  practice  and  recitations,  Eliot  and 
Storeys;  French;  geometrical  drawings,  Warren's.  Tliird  term:  Geometry,  Loomis's; 
French ;  chemistry — qualitative  and  laboratory  practice,  Frosenius's ;  drawing,  prin- 
ciples of  perspective. 

Second  Year,  (same  for  A  and  B.) — First  torn :  Trigonometry,  plane  and  spheri- 
cal, Loomis's;  descriptive  geometry,  Church's;  chain  and  compass  surveying ;  physics, 
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Sill  [man's.      Second    term:    Analytical    geometry,    Looinis's;    descriptive    geometry, 
Church's;    physics,  Silliinan's;    German;    botany,  Gray's.     Third  term:    Isometrical 


drawing,  Church's;  surveying  and  plotting;  botany,  Gray's;  physics,  Si  Hi  man's. 
(C.)    First  term:  Physics,  Silliinan's;   general  chemistry— lectures  and  recitations, 


laboratory  practice,  Fresenius's  j  mineralogy ;  lectures. 

(D.)  lfxrsttcrm:  Physics,  Silhman's ;  general  chemistry,  Bloxam's ;  plane  and  spher- 
ical trigonometry,  Loomis's ;  chain  and  compass  surveys ;  German.  Second  term : 
Physics,  Silliman's ;  German ;  general  chemistry—  recitations,  Bloxam's ;  botany, 
Gray's;  laboratory  practice,  Fresenius's.  Third  term:  Physics,  Silliman's;  botany, 
Gray's ;  mineralogy,  lectures ;  laboratory  practice ;  quantitative  analysis,  Fresenius's. 

Third  year.  ( A.)— First  term :  Harbor  and  river  surveying;  analytical  geometry 
of  three  dimensions,  Davies's ;  shades  and  shadows,  Church's ;  isometrical  drawing, 
Church's.  Second  term:  Differential  calculus,  Loomis's ;  mechanics,  Peck's;  drawing; 
linear  perspective,  Church's;  topographical  drawing,  Smith's;  shading  and  tinting. 
Third  term:  Integral  calculus,  Loomis's;  hydrographical  and  topographical  surveying 
and  drawing ;  astronomy,  Loomis's ;  rhetoric. 

(B.)  First  term:  Shades  and  shadows,  Church's:  isometrical  drawings,  Chnrch's: 
chemistry,  laboratory  practice;  quantitative  analysis,  Fresenius's;  recitations  and 
lectures;  general  chemistry,  lectures.  Second  term:  Mechanics,  Peck's;  linear  per- 
spective, Church's;  topographical  drawing,  Smith's;  laboratory  practice — quantita- 
tive analysis,  Fresenius's.  Third  term :  Topographical  and  mining  surveying;  survey- 
ing and  drawing ;  astronomy,  Loomis's ;  mineralogy,  lectures ;  use  of  the  blow-pipe 
and  determinative  mineralogy,  Elderhorst's ;  general  metallurgical  processes,  fuel,  &c, 
Kerl;  rhetoric. 

(C.)  First  term:  Laboratory  practice;  examination  of  poisons;  analysis;  physi- 
ology and  zoology.  Second  term :  Botany,  Gray's ;  zoology,  anatomy,  and  physiology, 
lectures ;  assaying  of  ores ;  mineral  water  analysis ;  laboratory  practice.  Third  term : 
Botany,  Gray's ;  geology,  lectures  ;  general  metallurgy,  lectures ;  volumetric  analysis ; 
laboratory  practice — use  of  blowpipe  and  determinative  mineralogy,  Elderhorst's ; 
rhetoric. 

(D.)  First  temi :  Mineral  analysis;  agricultural  chemistry,  Johnson's;  recitations; 
analysis  of  ash  of  plants :  soils*  and  fertilizers ;  zoology  and  physiology ;  laboratory 
practice.  Second  term:  Meteorology,  Loomis's;  mechanics,  Peck's;  botany,  Gray's: 
anatomy  and  physiology,  lectures ;  laboratory  practice :  volumetric  analysis.  Third 
term :  Use  of  blowpipe  and  determinative  mineralogy,  Elderhorst's ;  botany,  Gray's ; 
geology,  lectures ;  organic  analysis ;  laboratory  practice ;  rhetoric. 

Fourth  ykar,  (A.) — First  term :  Railroad  surveying,  Hcnck's ;  location  of  roads 
and  laying  out  of  curves ;  drawing  maps,  profiles,  and  sections ;  geo4esy,  coast  sur- 
vey methods ;  bridge  construction,  Haupt's ;  structural  drawing.  Second  term :  Higher 
mechanics;  steam  engine  and  other  prime  movers;  stability  of  structures ;  strength 
of  materials;  hydraulics;  theory  of  arches,  Woodbury's;  stone-cutting,  Mahan's; 
history.  Third  torn:  Geology,  lectures;  civil  engineering,  Mahan's;  properties  of 
building  materials ;  foundations  ;  lithology  and  economic  mineralogy,  lectures ;  prac- 
tical astronomy ;  designing  of  structures. 

(B.)  First  term  :  Structural  drawing ;  special  metallurgy,  Kerl ;  recitations ;  assaying 
of  ores ;  quantitative  analysis.  Fresenius's  ;  laboratory  practice.  Second  term :  Higher 
mechanics:  steam  engine  and  other  prime  movers;  stability  of  structures  j  strength 
of  materials ;  hydraulics :  assaying  continued ;  special  metallurgy ;  recitations,  Kerl. 
Third  term :  Geology,  lectures ;  designing  of  structures  ;  volumetric  assay  ;  practical 
mining;  vontilatiou ;  draining;  sinking  shafts :  tunneling,  and  dressing  ores. 


practice ;  organic  analysis ;  analysis  of  technical  products ;  preparation  of  chemical 
products. 

The  library  of  the  University  contains  about  15;000  volumes.  Import- 
ant additions  have  recently  been  made  to  the  cabinet  of  natural  history, 
which  now  contains  3,500  lithological  specimens,  3,000  mineralogical, 
1,000  metallurgical,  3,000  geological,  6,000  conchological,  350  ornitholog- 
ical, 1,000  zoological,  10,000  botanical,  200  archaeological,  and  250  numis- 
matic. Besides  these,  there  arc  10,000  zoological  si>ecimens,  5,000  geo- 
logical, and  3,000  miscellaneous,  belonging  to  individuals  connected 
with  the  University,  to  all  of  which  the  students  have  access. 

The  scholastic  year  commences  about  the  first  of  September,  and 
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closes  near  the  end  of  July,  having  three  vacations.  Whole  number  of 
students  in  the  University  and  college,  for  the  year,  115.  Of  this  num- 
ber, 23  are  in  the  scientific  and  agricultural  department. 

WEST  VIRGINIA. 

The  faculty  of  West  Virginia  University,  at  Morgan  town,  consists 
of  Rev.  Alex.  Martin,  president  aud  professor  of  mental  and  moral 
science;  F.  JS.  Lyon,  vice-president  and  professor  of  English  literature 
and  principal  of  preparatory  department ;  S.  G.  Stevens,  secretary  and 
professor  of  astronomy  and  physics;  II.  II.  Pierce,  professor  of  mathe- 
matics and  military  tactics;  J.  J.  Stevenson,  professor  of  chemistry 
aud  natural  history;  F.  W.  Wood,  professor  of  ancient  and  modern 
languages;  O.  W.  Miller,  tutor;  I).  B.  Purinton,  tutor  in  preparatory 
department;  George  M.  Ilagans,  superintendent  of  grounds  and  build- 
ings ;  Hugh  W.  Brock,  lecturer  on  physiology  and  hygiene ;  John  A. 
Dillie,  lecturer  on  civil  and  constitutional  law ;  H.  II.  Pierce,  register  and 
librarian ;  A.  G.  Alcott,  teacher  of  elocution. 

It  is  the  design  of  the  board  of  regents  to  make  this  University,  by  the 
thoroughness  of  its  discipline  and  culture,  as  well  as  in  its  adaptation  to 
the  demands  of  the  age,  "  deserving  of  no  second-rate  position  among 
the  institutions  of  our  land."  The  legislature  at  its  last  session  made  a 
special  appropriation  of  $22,855  to  finish  the  University  hall,  which  is 
now  completed,  and  is  a  model  of  architectural  beauty  and  convenient 
arrangement.  It  contains  laboiatory,  office,  and  recitation  rooms, 
rooms  for  the  preparatory  department  and  library,  and  a  chapel  52  by 
40  feet,  with  gallery;  also  rooms  for  the  cabinet  and  museum,  and  two 
free  halls  for  literary  societies  connected  with  the  University.  The 
grounds  inclose  more  than  twenty  acres,  which  are  tastefully  laid  out  and 
surrounded  with  scenery  of  rare  beauty.  A  part  of  this  land  is  cultivated 
for  experimental  purposes  in  agriculture.  The  remainder  is  ornamented 
with  forest  and  fruit  trees,  shrubbery,  &v.  Dr.  B.  Sears  has  made  from 
the  Peabody  Educational  Fund  an  annual  appropriation  of  $500  for  the 
education  of  indigent  young  men. 

There  are  now  six  departments  of  instruction  in  successful  operation, 
viz,  a  preparatory  department,  literary  department,  scientific  depart- 
ment, engineering  department,  agricultural  department,  and  military 
department. 

The  library  contains  about  1,500  volumes  of  carefully-selected  books 
and  standard  works  in  the  departments  of  history,  biography,  agricul- 
ture, theology,  art,  science,  and  general  literature. 

The  apparatus  is  sufficiently  extensive  for  a  thorough  illustration  of 
chemistry  and  physics.  The  museum  embraces  collections  in  mineralogy, 
geology,  natural  history  ?  and  paleontology,  with  characteristic  speci- 
mens from  all  the  geological  formations. 

WISCONSIN. 

The  most  important  change  which  has  been  made  since  our  last  report 
is  the  introduction  of  one  term  of  agricultural  studies  into  the  regular 
scientific  course  of  the  University  during  the  winter  of  the  sophomore 
year.  In  consequence  of  this  change  all  the  scientific  students  in  the 
University  will  attend  one  course  of  lectures  on  agriculture.  Agricul- 
tural experiments  are  conducted  on  the  farm,  in  which  the  students 
have  an  opportunity  of  participating. 

Students  who  have  satisfactorily  completed  the  three-years'  course  of 
study  can  graduate  and  receive  the  degree  of  bachelor  of  philosophy. 

The  University  library  comprises  nearly  4,000  volumes,  which  the  stu- 


STATE  REPORTS   OP  AGRICULTURE.  487 

dents  of  all  the  departments  are  permitted  to  use  free  of  expense.  They 
also  have  permission  to  consult,  without  charge,  the  historical  and 
State  libraries,  the  former  of  which  contains  35,000  volumes,  and  the 
latter  a  choice  collection  of  miscellaneous  works  and  a  complete  law 
library.  There  are  also  extensive  and  valuable  geological  and  minera- 
logical  cabinets  and  collections  in  natural  history,  besides  well-selected 
philosophical  and  chemical  apparatus. 

One  student  from  each  assembly  district  is  admitted  into  the  Univer- 
sity free  of  charge.  To  all  others  the  tuition  is  $6  per  term,  with  $2  for 
room  rent.  Board  in  clubs  or  private  families  will  not  exceed  $3  per 
week.  The  number  of  students  in  the  college  of  arts  for  the  year  end- 
ing June,  1870,  is  94. 


STATE  REPORTS  OF  AGRICULTURE. 

The  annual  reports  of  the  agricultural  organisations  of  Missouri, 
California,  Michigan,  Wisconsin,  Massachusetts,  New  York,  Illinois, 
Ohio,  Iowa,  and  Connecticut,  for  1869;  have  been  received,  embracing 
all  that  have  been  published,  as  far  as  is  known  to  the  Department.  A 
concise  abstraet  of  the  most  important  features  of  each  is  given.  The 
discussions  at  the  meetings  of  the  boards  contain  many  valuable  sagges- 
tions,  though  remarks  are  sometimes  made  that  will  not  bear  indorse- 
ment. The  essays  and  lectures  appear  to  have  been  well  considered, 
and  comprise  the  results  of  many  actual  experiments. 

CONNECTICUT. 

The  fourth  annual  report  of  the  State  *  board  of  agriculture  of  Con- 
necticut has  been  prepared  and  its  original  papers  arranged  by  the  secre- 
tary, T.  S.  Gold.  It  embodied  the  discussions  at  the  meetings  of  the 
board,  and  several  original  articles,  of  which  the  leading  subjects  are 
swine,  poultry,  sheep  and  sheep  husbandry,  horses  and  their  common 
ailments,  and  a  second  report  on  commercial  fertilizers,  with  an  analysis 
of  their  contents  and  their  actual  money  value  to  fanners.  These  papers 
are  generally  replies  to  queries  propounded  in  a  circular  addressed  to. 
leading  farmers  throughout  the  State,  and  contain  much  information  on 
the  present  condition  of  its  agriculture.  There  are  two  lectures  by 
Professor  A.  E.  Verrill,  on  the  external  and  internal  parasites  of  do- 
mestic animals,  liberally  illustrated,  forming  a  convenient  treatise  on  the 
subject;  also  one  by  Dr.  N.  Cressey,  on  the  natural  history  and  patho- 
logical osteology  of  the  horse  ;  and  another  by  Professor  James  Law, 
on  the  common  ailments  of  the  horse,  aud  their  prevention. 

Mr.  Richard  Goodman,  of  Lenox,  Massachusetts,  in  a  communication  to 
the  board,  suggests  that  as  a  ride  the  farmers  of  New  England  eat  too 
much  pork  as  their  daily  food ;  men  work  off  its  effects,  but  the  women, 
confined  by  in-door  employment,  exhibit  its  evil  results  in  poor  com- 
plexions, diseased  bodies,  and  general  want  of  stamina.  To  raise 
healthy  boys  and  beautiful  girls  a  greater  variety  of  food  is  needed. 
He  recommends  placing  promising  steers  on  good  pasture  and  early 
cut  hay,  so  that  every  year  one  could  be  put  into  the  beef-barrel,  and 
after  the  lirst  two  years  one  could  be  killed  at  that  age  every  fall;  so 
that,  with  poultry  and  mutton  occasionally,  a  good  variety  of  food  may 
be  always  available,  and  at  a  cost  not  higher  than  that  of  pork  at  the 
usual  expense  of  raising  corn  in  New  England.  The  Chester  White  pigs 
are  considered  the  best  breed  in  the  country;  they  are  small-boned,  easily 
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attencd,  and  if  regularly  fed  they  seldom  squeal  in  the  pen,  but  take 
their  food,  lie  down,  and  fatten  fast.  They  thrive  best  on  cooked  food; 
cracked  rye  is  excellent  for  this  purpose.  A  reasonable  allowance  of 
potatoes,  pumpkins,  and  other  vegetables,  with  meal  and  skim-milk,  is 
better  than  feeding  on  meal  alone,  to  produce  a  rapid  and  healthy 
growth  of  flesh.  Clods  of  fresh  earth  should  be  thrown  into  their  pens 
every  few  days.  There  is  something  about  the  fresh  soil  grateftil  to 
their  health  and  thrift.  A  visible  improvement  in  the  breed  of  swine 
has  been  noticed  for  the  last  twenty-five  years  in  all  parts  of  the  State ; 
the  mixture  of  the  Chester  White,  the  Suffolk,  and  other  breeds,  having 
produced  a  finer  form,  with  less  offal,  and  greater  disposition  to  fatten. 
Mr.  Verriirs  lectures  on  the  external  and  internal  parasites  of  domes- 
tic animals,  and  their  effects  and  remedies,  are  a  valuable  contribution 
to  the  report.  Farmers  will  here  find  descriptions,  with  drawings,  of 
the  numerous  insects  that  annoy  and  afflict  their  live  stock ;  as  fleas, 
ticks,  bot-flies,  meat-flies,  poultry-lice,  &c,  with  the  modes  of  preven- 
tion or  remedy.    We  extract  the  following  paragraph  : 

The  best  and  amplest,  as  weU  as  safest,  wash  to  destroy  fleas,  mites,  itch-insects, 
mange  acari,  and  all  external  parasites  of  men  and  animals,  (and  probably  the  mange 
in  horses,)  is  a  solution  of  sulphuret  of  potassium  in  "water,  say  two  to  four  ounces  to  a 
gallon'  of  cold  water,  varying  the  strength  according  to  the  age  and  the  tenderness  of 
the  skin  of  the  animal,  as  the  solution  wiU  contain  some  potash,  which,  if  too  strong, 
would  irritate  a  delicate  skin.  There  is  no  danger  in  its  application,  but  it  has  the 
disagreeable  odor  of  sulphuretted  hydrogen.  This  sulphuret  of  potassium  comes  in 
the  form  of  greenish  or  grayish  lumps,  put  up  in  tight  bottles.  It  is  used  in  pho- 
tography, andean  usually  be  bought  at  tlio  principal  drug  stores. 

Carbolic  acid,  diluted  in  water,  is  also  recommended  as  an  excellent 
wash  fbr  killing  most  kinds  of  parasites. 

Mr.  Bissell,  of  East  Windsor,  recommends  shearing  sheep  before  they 
are  turned  out  to  pasture.  This  prevents  a  loss  of  wool  by  their  shed- 
ding it  on  bushes,  &c,  and  it  is  also  cleaner  and  freer  from  grit  or  sand. 
At  the  discussions  before  the  board,  it  was  held  that  sheep  subdue  the 
coarse  plants,  and  sweeten  the  pasture  more  than  sufficient  to  compen- 
sate for  what  they  eat.  They  go  better  after  cattle  than  before  them, 
and  destroy  the  white- weed  and  briers  on  the  farm  wherever  they  lie. 
On  land  formerly  overrun  with  the  white  daisy,  since  sheep  have  been 
kept,  not  a  daisy  can  be  found.  Sheep  bring  up  a  run-down  farm  sooner 
than  any  other  kind  of  stock.  They  like  variety,  and  if  properly  fed 
will  return  more  value  of  flesh  than  any  animal  raised  in  the  State.  It 
is  claimed  that  in  England  the  amount  of  grain  raised  is  not  diminished, 
but  rather  increased,  by  the  vast  number  of  sheep  maintained  there. 

It  is  assumed  that  for  mutton  sheep,  now  the  chief  source  of  profit  in 
Connecticut,  there  is  no  breed  that  surpasses  the  South  Downs.  They 
are  quiet  and  hardy,  yield  a  good  fleece,  and  are  also  good  mothers,  and 
have  a  free  flow  of  milk  for  their  lambs ;  and  if  in  decent  condition, 
their  lambs  will  thrive  so  that  increase  of  growth  can  be  noticed  almost 
from  day  to  day.  A  good  ewe  will  yield  four  pounds  of  washed  wool 
and  one  lamb  per  year.  On  a  farm  adapted  to  the  purpose,  one  hun- 
dred sheep  can  be  kept  as  cheaply  as  ten  cows,  and  with  much  less 
labor. 

The  "blind  staggers"  in  sheep  has  been  cured  by  injecting  diluted 
carbolic  acid  into  each  nostril  two  or  three  times.  The  cud  was  soon 
regained,  and  the  usual  health  of  the  sheep  restored.  Physiologists 
have  long  noticed  that,  if  nutrition  is  carried  too  high,  by  overfeeding, 
sterility  in  the  animals  is  the  consequence.  Alluding  to  the  loss  of 
sheep  by  dogs,  several  farmers  remarked  that,  after  losing  many,  they 
placed  bells  on  each  one  of  the  remainder  of  the  flock,  and  since  have 
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seldom  lost  a  sheep  where  several  hundred  were  kept,  though  all  their 
neighbors  had  lost  many.  Half-starved  dogs,  however,  will  kill  sheep 
either  with  or  without  bells. 

Connecticut  formerly  did  a  large  business  in  raising  first-class  horses, 
but  latterly  its  best  horses  have  been  raised  in  other  States.  The  heavy 
truck  horses  are  brought  from  Pennsylvania,  large  carriage  horses  from 
Ohio,  and  light  roadsters  from  Vermont,  Canada,  and  other  places. 
Horse  dealers  say  Connecticut  has  been  raising  the  poorest  horses  of 
late  years  of  any  State  in  the  Union.  To  regain  its  former  position 
in  this  business  full-blooded  stallions  must  bo  used,  and  better  breeding 
mares.  There  is  a  hundred  dollars'  difference  between  the  value  of 
high-bred  colts  and  ordinary  ones,  when  two  or  three  years  old.  Farm- 
ers have  begun  to  see  this,  and  a  very  decided  improvement  is  taking 
place.  They  pay  more  attention  to  the  breed  of  their  mares  and  the 
selection  of  stallions,  and  are  more  careful  of  their  colts. 

Mr.  J.  G.  Stoddard,  of  Newington  Junction,  says  that,  in  training  colts, 
tact  is  as  necessary  as  in  rearing  children.  A  yearling  colt  may  become 
accustomed  te  the  locomotive,  umbrella,  wheelbarrow,  and  other  objects, 
and  after  being  once  convinced  by  touch  or  smell  that  no  harm  comes 
from  them,  he  remembers ;  and  all  such  matters  of  education  tend  to 
make  him  a  safe  horse  ever  after.  A  colt  that  was  accustomed  to  run 
from  his  stable  to  the  yard  through  a  narrow  door  one  day  struck  his 
hip  against  a  door-jamb,  and  ever  after  was  afraid  of  doors.  Animals 
that  think  and  remember,  as  the  horse,  need  great  care  and  precaution 
in  management.  He  is  an  intelligent  animal,  and  in  proportion  as  he  is 
well  treated  will  he  be  subservient  to  all  demands  on  his  labor. 

We  observe  with  regret,  by  a  note  at  the  close  of  the  report,  that  the 
State  Board  of  Agriculture  was  abolished  by  resolution  of  the  general 
assembly,  July  21, 1870.  The  entire  expense  of  the  board  during  the 
four  years  of  its  existence  has  been  but  a  little  over  $13,000,  including 
the  cost  of  12,000  volumes  of  their  excellent  reports  that  have  been  dis- 
tributed throughout  the  State.  In  the  opinion  of  those  best  qualified 
to  judge,  Professor  Johnson's  analyses  of  the  commercial  fertilizers 
found  in  their  markets  is  alone  worth  more  to  the  farmers  of  the  State 
than  the  whole  expense  of  the  board.  We  have  no  doubt  that  a  reor- 
ganization will  soon  be  effected  on  a  more  liberal  basis. 

There  are  sixteen  county  and  town  societies  that  appear  to  be  in  a 
flourishing  condition. 

MASSACHUSETTS. 

The  Seventeenth  Annual  Report  of  the  secretary  of  the  Massachusetts 
Board  of  Agriculture,  Charles  L.  Flint,  makes  a  volume  of  six  hundred 
and  fifty  pages,  and  gives  a  comprehensive  view  of  the  agriculture  of  the 
State.  It  embraces  the  report  of  the  committee  on  contagious  diseases 
among  cattle,  the  discussions  and  addresses  at  the  public  meetings  of  the 
board,  abstracts  of  returns  from  county  societies,  and  essays  on  various 
subjects  connected  with  the  pursuits  of  the  farmer  and  fruit-grower. 

The  financial  condition  of  the  State  and  County  societies  is  very  satis- 
factory, their  permanent  funds  amounting  to  $272,225  59;  their  real  and 
personal  estate,  less  their  indebtedness,  $355,582  33 ;  receipts  of  the  year, 
$135,245  11 ;  total  disbursements,  $120,981  31,  including  $30,734  for 
premiums  and  gratuities. 

In  a  discussion  on  mineral  manures,  Colonel  Wilder  remarked  that 
there  is  nothing  so  much  wanted  on  the  old  soils  of  New  England,  that 
have  been  long  under  cultivation,  as  potash.  He  considered  ashes,  at  50 
cents  a  bushel,  the  cheapest  manure  for  any  crop.    On  orchards  it  has  a 


490  AGRICULTURAL  REPORT. 

particularly  beneficial  effect.  This  is  shown  by  the  fact  that  on  all  our 
virgin  soils,  recently  burnt  over,  we  get  the  fairest  fruits,  the  finest  vege- 
tables., and  the  best  grain.  This  was  illustrated  at  the  exhibition  of  the 
American  Pomological  Society  at  Philadelphia,  where  the  fruits  from 
the  new  State  of  Kansas  attracted  universal  admiration.  He  thought 
that  salt,  as  a  manure,  should  be  used  with  great  caution,  and  that  it 
had  no  beneficial  effect  on  land  near  the  ocean,  where  there  is  naturally 
an  atmosphere  saturated  with  salt. 

Mr.  Thompson,  of  Nantucket,  stated  that  on  land  so  poor  it  would  not 
spindle  corn,  he  had  applied  coal  ashes,  two  or  three  inches  deep, 
mixed  with  a  little  yellow  loam,  then  plowed  and  harrowed,  and  in  three 
years  the  soil  was  so  much  renovated  that  he  cut  a  ton  and  a  half  to 
the  acre  of  the  best  clover.  In  another  five-acre  field,  where  he  had 
applied  leached  ashes  liberally,  not  much  advantage  was  noted  the  first 
year,  but  the  next  year  the  benefit  was  very  perceptible,  which  increased 
annually  five  or  six  years,  when  the  meadow  was  plowed  up.  In  a  part 
of  the  field  barn-yard  manure  was  used,  which  ceased  to  show  much 
effect  the  third  year,  while  the  ashes  were  effective  for  many  years.  A 
compost  of  three  parts  of  muck  to  one  of  coal  ashes  was  used  in  alter- 
nate strips  on  another  field,  by  way  of  experiment,  and  sown  with 
clover,  rolled,  but  not  harrowed.  Wherever  the  compost  was  spread 
the  clover  germinated  and  developed  handsomely,  while  the  strips  with- 
out the  compost  were  barren.  Mr.  Thompson  found  it  an  object  to  pay 
25  cents  a  load  of  16  bushels  for  all  that  were  delivered  at  his  farm. 
The  alkaline  matter  of  the  ashes  neutralizes  the  acid  in  peat.  On  Long 
Island  the  farmers  send  vessels  to  the  State  of  Maine  to  bring  ashes  by 
the  cargo  to  enrich  the  famous  vegetable  gardens  that  supply  the  mar- 
kets of  New  York.  On  the  light,  sandy  lands  of  Nantucket  coal  ashes 
harden  the  soil,  and  bring  in  white  clover. 

Mr.  Hyde,  president  of  the  Massachusetts  Horticultural  Society, 
thought  no  one  could  go  wrong  in  the  use  of  wood  ashes;  he  had  used 
them  with  the  most  gratifying  results,  particularly  on  strawberries. 
He  used  peat  ashes,  chiefly  as  an  absorbent,  with  the  liquid  contents  of 
privies  and  with  muck,  with  great  satisfaction.  He  had  not  found  coal 
ashes  of  much  benefit  on  either  wet  or  dry  meadows,  except  in  its 
mechanical  operation  on  soils;  as  an  absorbent  it  was  no  better  than 
sand.  He  agreed  with  Colonel  Wilder  that  salt  is  of  no  use  on  soils 
near  the  ocean,  even  in  the  culture  of  asparagus,  a  marine  plant.  Mr. 
Goodman,  of  Berkshire  County,  considered  salt  beneficial  on  lands  in 
the  interior  beyond  the  influence  of  the  sea  air.  Mr.  Beebe,  also  of 
Berkshire,  uses  from  one  to  three  bushels  of  salt  to  the  acre  on  oats, 
potatoes,  and  wheat,  and  on  grass  lands  as  a  top-dressing,  sown  on  the 
sod  with  the  grain,  harrowing  in  the  whole  together,  and  then  sows  the 
grass  seed  on  top  without  stirring  the  soil.  When  used  on  land  sown 
with  oats  it  stiffens  the  straw,  increases  the  weight,  and  his  oats  were 
six  inches  higher  than  the  crop  standing  side  by  side,  with  the  same 
cultivation  except  the  application  of  salt.  Ho  said  one  of  the  best 
manures  for  sandy  land  is  a  compost  of  one  bushel  of  salt  and  three 
bushels  of  marl,  which  should  lie  four  months  under  cover ;  then  add 
five  bushels  of  this  compost  to  a  cord  of  muck.  (Professor  Mapes's 
famous  recipe.)  He  tried  it  fifteen  years  ago  on  land  that  still  produces 
double  the  quantity  of  grass  that  is  yielded  on  adjoining  lands  not  thus 
manured.  He  thiuks  it,  also,  a  great  preventive  of  the  rot  in  potatoes. 
While  speaking  of  salt,  he  remarked  that  great  care  is  requisite  in 
feeding  it  to  animals;  he  thought  that  nine-tenths  of  the  animals  reported 
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as  dying  of  murrain  are  killed  by  giving  them  too  much  salt,  particu- 
larly young  animals. 

In  discussing  the  subject  of  dairy  stock,  Dr.  Loring  stated  that  there 
were  150,000  cows  in  the  Styte,  and  that  nearly  $2,000,000  worth  of 
milk  is  annually  sold;  yet  with  plenty  of  good  pasture  and  an  increased 
demand  for  dairy  products,  there  had  been  but  a  slight  increase  in  the 
number  of  cows  for  ten  years,  which  indicated  that  the  most  systematic 
and  economical  system  of  producing  milk,  butter,  and  cheese  has  not 
yet  been  attained.  Sufficient  care  is  not  exercised  in  selecting  the  cows. 
For  the  climate  of  the  Northern  States  a  medium-sized  cow  is  needed ; 
not  too  large,  too  coarse,  too  thin,  nor  too  fine;  but  compact,  firmly  set 
upon  her  legs,  with  a  lively  countenance,  and  a  good  straight  back.  In 
fine,  an  animal  with  a  clean,  well-shaped  head,  a  luxurious  mouth,  loose 
shoulder,  straight  quarter,  broad  back,  and  great  depth  of  carcass,  the 
tail  long  and  the  rump  level.  •  There  should  be  an  increase  of  the 
number  of  cows;  300,000  could  be  sustained  in  Massachusetts  with 
profit;  the  amount  of  manure  would  be  doubled,  and  the  fields  thus 
made  to  smile  with  increased  fertility.  He  considers  the  feeding  of 
oleaginous  food,  as  cottonseed,  injurious  to  dairy  cows.  In  the  course 
of  three  years  he  has  lost  thirty  out  of  fifty  Ayrshire  cows.    He  said : 

Their  udders  arc  made  for  work,  aud  they  are  not  to  be  broken  down  by  a  trifle. 
But  I  found  the  udders  of  thoso  cows  fed  on  cotton-seed  meal  had  all  got  out  of  condi- 
tion. One  teat  would  go,  then  another,  and  at  last  I  had  cows  with  two  teats,  cows 
with  one  teat,  and.  the  value  of  my  herd  was  gone.  They  lost  their  appetite,  and  it 
was  evident  that  they  had  been  fed  on  something  that  did  not  agree  with  them,  and 
that  their  lacteal  system  had  been  ruined.  This  little  delicate  organism  bail  been  in- 
flamed, was  broken  up,  and  was  good  for  nothing.  I  supposed  it  was  the  cotton-seed 
meal.  *  *  »  The  nearer  you  can  got  to  pasture  grass  for  feeding  dairy  cows,  the 
better.  Good  w^ater.  good  light,  early-cut  hay,  roots,  and  shorts  are  snfticient  for  any 
cow.    It  is  the  cheapest  food  you  can  get. 

The  Jersey  cattle,  (known  for  many  years  as  Alderneys,  as  vessels 
trading  at  the  Channel  Islands  usually  touch  at  Alderney  last,  and 
being  reported  as  from  that  island,  the  cows  taken  on  board,  though 
really  from  the  Isle  of  Jersey,  are  called  Alderneys,)  are  becoming  great 
favorites  as  dairy  stock.  In  the  eastern  part  of  the  State  are  many 
herds  of  the  finest  animals  of  this  breed. 

Colonel  Wilder,  in  his  address  on  the  culture  of  fruits,  urges  more 
carfeful  attention  to  the  requirements  of  different  varieties  to  different 
soils  and  treatment.  Some  fruits  are  suited  to  one  locality,  some  to 
another,  and  a  very  few  to  a  great  variety  of  latitudes.  Upon  the 
observation  and  study  of  these  facts  depends  much  of  success  in  fruit 
culture.  Some  varieties  are  adapted  to  a  wide  extent  of  territory,  as 
the  Bartlett  pear  and  the  Red  Astrachan  apple,  which  succeed  through- 
out our  country.  The  thinning  of  the  apple,  pear,  peach,  plum,  and 
grape  Crop  is  indispensable  for  the  production  of  large,  fair,  and  valuable 
fruits.  Such  fruits  command  a  higher  price  and  a  more  ready  sale  than 
those  not  thinned.  By  thinning  our  fruit  we  also  prevent  the  exhaustion 
of  the  tree  and  keep  up  a  regular  succession  of  good  fruit.  The  over- 
bearing of  a  fruit  tree  one  year  almost  always  occasions  barrenness  the 
next.  In  gathering  apples  they  should  be  packed  when  perfectly  dry, 
not  bruised  nor  chafed.  The  waxy  or  greasy  secretion  observed  on 
fruits  is  a  natural  provision  for  the  protection  of  the  skin  from  tjie  effects 
of  moisture  and  air,  and  should  not  be  removed  even  by  wiping,  for 
when  the  skin  is  deprived  of  this  protection,  or  is  broken  by  pressure, 
the  oxygen  of  the  air  comes  in  contact  with  the  juices  of  the  fruit  and 
fermentation  and  decay  ensue.    Colonel  Wilder  says : 

Summer  and  early  fall  pears  should  be  harvested  as  soon  as  they  commence  ripening 
on  the  tree,  and  be  placed  in  a  dark,  cool  room  until  ready  for  use.    This  process  serves 
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to  elaborate  tho  jnico  and  sugar,  but  if  left  on  the  tree  until  mature,  most  kinds  will 
become  mealy  and  fibrous.  Not  so  with  early  apples ;  a  contrary  practice  should  be 
adopted  with  them ;  for  instance,  the  early  apples  should  l>o  allowed  to  become  per- 
fectly ripe  before  being  gathered-  So  well  convinced  of  this  fact  are  our  best  culti- 
vators near  Boston,  that  they  mulch  the  ground  under  the  trees  with  hay  or  straw,  and 
allow  such  early  varieties  as  tho  Early  Harvest,* Sweet  Bough,  Red  Astrachan,  Wil- 
liams' Favorite,  and  even  Gravcnstein  to  drop  from  the  trees,  and  gather  them  daily. 

With  late  varieties,  both  of  the  apple  and  pear,  it  is  best  to  allow  them  to  remain  on 
tho  trees  as  long  as  possible  without  injury  from  frost  and  gales ;  but  when  the  foliage 
has  fallen  or  is  destroyed  by  frost,  the  functions  of  the  tree  are  arrested,  and  no  fur- 
ther advantage  to  the  fruit  can  be  derived. 

As  the  flavor  of  fruits  is  so  very  delicate,  it  is  absolutely  indispensable  to  keep  them 
from  all  decaying  substances,  eitner  their  own  or  other  matter.  The  aroma  of  fruit, 
upon  which  depends  so  much  of  its  relish  and  excellence,  is  extremely  volatile,  and 
the  fruit  should  therefore  be  excluded  from  the  air  as  much  as  possible,  only  admitting 
what  may  be  necessary  to  preserve  proper  temperature,  and  for  the  prevention  of  too 
much  moisture.  No  imperfect  specimen  should  be  admitted  into  tho  room,  and  all 
decaying  fruit  should  be  removed  immediately.  The  practice  of  spreading  out  fruits 
on  shelves,  as  formerly  recommended  in  this  country,  and  still  practiced  in  Europe, 
requires  too  much  room  and  waste,  and  even  in  prettv  close  apartments  they  lose  much 
of  their  flavor,  and  without  extraordinary  care  will  become  dry  and  shriveled.  The 
better  coarse,  therefore,  is  to  pack  in  boxes  and  barrels ;  and,  to  avoid  the  necessity  of 
handling,  to  pack  them  immediately  from  the  tree. 

In  summing  np  the  most  important  considerations  in  fruit  culture, 
Colonel  Wilder  urges  the  following :  Thorough  and  perfect  drainage  of 
the  land,  either  natural  or  artificial;  proper  preparation  of  the  soil, 
clean  cultivation,  and  constant  care  of  orchards;  the  necessity  of 
excluding  grass,  grain,  aud  all  other  crops  from  orchards,  except,  per- 
haps, a  few  vegetables  while  the  trees  are  young ;  the  importance  of 
regular  manuring  of  fruit  trees,  (as  well  as  other  crops,)  and  of  applying 
the  manure  in  the  fall,  on  or  near  the  surface,  so  that  the  rain,  snow,  and 
frost  may  prepare  and  convey  its  elements  to  the  roots ;  the  importance 
of  thinning  the  fruit,  thereby  improving  its  excellence,  increasing  its 
value,  and  preventing  the  evil  effects  of  overbearing,  which  always 
results  in  injuring  the  constitution  and  shortening  the  life  of  the  tree; 
and  lastly,  clean  culture,  without  destruction  of  the  roots  by  deep 
plowing  or  spading,  and  constant  care  and  vigilance  are  indispensable 
conditions  of  success. 

.  The  following  select  list  of  fruits  is  recommended  as  adapted  to 
seasons  of  maturity,  and  to  most  sections  of  the  State  : 

Apples. — Summer:  Early  Harvest,  requires  a  warm,  rich  soil;  Red  Astrachan, 
Williams'  Favorite.  Autumn  :  Foundling,  rorter,  Gravenstein,  Mother,  Holden  Pippin, 
Hubbardston  Nonsuch.  Winter :  Rhode  Island  Greening,  requires  a  good  soil ;  Bald- 
win, Roxbury  Russet,  requires  a  deep  rich  soil. 

Pears. — Standards  on  pear  roots :  Clapp's  Favorite,  large,  should  bo  gathered  by  the 
25th  of  August ;  Brandywine,  early  and  productive ;  Bartlett,  succeeds  throughout  the 
country ;  Doyenne"  Boussock,  prolific  and  profitable ;  Belle  Lucrative,  rich,  but  does  not 
color  as  well  as  some;  Buffum,  very  vigorous  aud  productive;  Urbaniste,  one  of  the 
best  autumn ;  Merriam,  golden  russet,  a  fine  market  variety ;  Onondaga,  good  for 
market ;  Lawrence,  a  popular  winter  sort ;  Beurrd  d'Anjou,  early  winter,  and  the  best 
acquisition  of  the  age ;  Vicar  of  Wiukfield,  hardy,  fine  tree,  superior  for  cooking,  and 
frequently  good  for  tho  table.  Dwarfs  on  pear  or  quince  roots :  Louise  Bonne  do  Jersey; 
Dnchesse  d'Apgouleme ;  Urbaniste ;  Vicar  of  Winkiield. 

GRArE8. 

Prolific, 
Merrimac, 

T.  D.  Thatcher,  in  a  report  on  clover  as  a  fertilizer,  considers  a  good 
clover  lay  worth  as  much  as  five  cords  of  common  manure  to  the  acre.  To 
insure  a  good  lay,  not  less  than  ten  or  twelve  pounds  of  seed  should  be 
sown  to  the  acre,  on  land  thoroughly  prepared  for  its  reception,  and 
well  rolled  after  being  sown.  Clover  not  only  imparts  fertility  when 
plowed  under,  but  its  roots  divide  and  break  the  soil  while  growing,  and 
render  it  pulverous  as  they  decay.    The  thicker  the  plants,  the  timer 
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and  better  the  herbage ;  the  more  abundant  the  roots,  the  greater  the 
benefit  to  the  soil,  both  as  regards  pulverization  and  fertility.  On  wet, 
low  lands,  or  very  light,  sandy  soils,  the  endeavor  to  make  clover  a  fer- 
tilizer sufficient  to  redeem  such  lands  and  place  them  in  a  good  con- 
dition for  cofn  or  wheat,  or  even  pasturing,  woidd  prove  a  waste  of 
money  and  labor. 

As  good  roads  arc  closely  connected  with  agriculture  and  other  promi- 
nent interests,  the  legislature  appropriated  $400  for  one  or  more  pre- 
miums on  the  science  of  road-making,  and  the  best  methods  of  superin- 
tending their  construction  and  repair,  and  authorized  the  printing  of 
three  thousand  copies.  Three  of  these  essays  are  printed  in  the  appen- 
dix of  the  report.  As  a  method  of  economy  to  the  towns,  it  is  found 
cheaper  to  have  roads  well  built,  and  to  keep  them  constantly  in  high 
condition,  by  daily  attention,  than  to  undertake  their  annual  repair,  as 
was  formerly  the  custom  in  New  England.  In  Waltham,  for  instance, 
with  sixty  miles  of  roads,  a  few  men  have  been  employed  for  twelve 
years  past,  to  watch  for  the  beginnings  of  any  wear  upon  them,  and 
mend  a  defect  when  it  first  appears,  instead  of  waiting  till  the  trouble 
becomes  serious  and  then  setting  a  large  force  at  work.  One  man,  with 
a  shovel  full  of  broken  stone,  can  prevent  what  it  may  require  half  a 
dozen  men  with  a  team  to  remedy,  after  a  few  months'  neglect.  It  costs 
that  town,  to  keep  its  admirable  roads  in  order,  and  clear  of  snow-drifts, 
about  $66  a  mile.  In  the  adjoining  town  of  Newton,  where  the  roads 
are  kept  in  incomplete  repair,  on  the  old  system,  the  cost  is  $176  per 
mile,  nearly  double,  andfor  very  inferior  roads.  In  Waltham  the  principal 
streets  and  roads  are  well  macadamised,  and  sustain  loads  of  six  tons 
without  being  cut  into  ruts.  On  passing  the  boundaries  of  the  town, 
the  changed  character  of  other  roads,  in  their  ruts,  mud,  and  neglected 
repairs  is  painfully  evident.  The  heaviest  tax  paid  by  the  people  of 
the  State  is  that  for  keeping  up  what  one  of  their  writers  denominates 
u  the  worst  roads  in  existence. " 

NEW  YORK. 

The  twenty-eighth  volume  of  the  Transactions  of  the  New  York  State 
Agricultural  Society  (which  was  not  received  till  after  our  last  report 
was  placed  in  the  hands  of  the  printer)  comprises  the  report  of  Dr.  Car- 
malt,  commissioner  for  investigating  the  causes  of  abortion  in  cows ; 
several  addresses  at  the  State  and  county  fairs ;  abstracts  of  the  reports 
of  about  one  hundred  town  and  county  farmers'  clubs ;  essays  on  new 
American  grapes ;  on  salt  as  a  manure,  and  for  domestic  purposes  ,•  on 
the  solubility  of  phosphate  materials  $  the  construction  aud  heating  of 
dairy-rooms,  and  the  reasons  why  clover  is  beneficial  as  a  preparatory 
crop  for  wheat.  Dr.  Carmalt's  labors  have  resulted  in  overthrowing 
most  of  the  preconceived  theories  and  conjectures  as  to  the  causes  of  abor- 
tion in  cows,  and  he  is  collecting  a  fund  of  information  on  the  treatment  of 
cows  by  dairy  farmers,  and  the  charaeter  of  the  vegetable  products  of 
the  farms  affected  by,  as  well  as  those  free  from,  the  malady.  This  infor- 
mation is  important,  though  no  certain  results  as  to  the  causes  and  pre- 
vention of  the  mischief  have  yet  been  reached.  The  importation  of 
thorough-bred  stock  was  large  during  the  year,  principally  of  Jersey 
cattle,  a  breed  rapidly  coming  into  favor ;  likewise  of  Cotswold,  Lincoln, 
and  Silesian  sheep. 

Mr.  White,  president  of  Cornell  University,  thinks  it  a  great  mistake 
that  agricultural  colleges  should  be  expected  to  give  primary  instruction 
in  the  rudiments  of  agriculture  and  the  mechanic  arts ;  that  is,  that  in 
agriculture  "  they  should  take  young  men  who  never  touched  a  spade; 


494  AGRICULTURAL  REPORT. 

who  do  not  know  wheat  from  barley  ;  who  are  too  indolent  or  too  proud 
to  go  upon  a  farm — and  teach  them  the  A,  B,  C  of  farming,  the  usual 
method  of  spading,  hoeing,  and  plowing,  just  as  they  might  lean*  it  in 
every  field  of  this  broad  land.  Or  that  in  mechanic  arts  they  should 
take  young  men,  too  iudolent  or  too  proud  to  go  into  the  workshop,  and 
set  them  at  playing  with  tools,  in  the  hope  of  teaching  them  to  wield  a 
hammer  or  to  shove  a  plane."  There  is  no  "royal  road  "to  farming. 
These  institutions  should  take  sound,  manly,  capable  young  men,  where 
the  farms,  the  shops,  and  the  preliminary  schools  leave  them,  and  give 
them  back  to  the  country,  strong  to  develop  and  increase  the  resources 
of  neighborhoods,  States,  and  nations*  The  splendid  endowments  of 
our  leading  colleges  should  not  be  frittered  away  on  preliminary  education, 
that  is  better  given  by  farms,  shops,  public  schools,  and  academies,  but 
should  be  concentrated  for  an  advanced  education,  with  the  best  professors, 
buildings,  libraries,  models,  apparatus,  machines,  and  the  best  farms  and 
shops.  It  is  not  enough  to  have  a  professor  of  agricultural  chemistry, 
or  of  the  njechanic  arts,  here  and  there.  They  should  be  brought  to- 
gether, with  ample  educational  material  of  every  sort.  Resources  for 
primary  education  should  be  scattered-rbut  concentrated  for  advanced 
studies. 

Mr.  S.  S.  Whitman,  of  Little  Falls,  thinks  farmers  lose  much  money  in 
raising  inferior  hogs,  and  recommends  that  they  keep  only  thorough- 
bred boars.  It  is  not  advisable,  however,  to  raise  thoroughbreds  merely 
for  the  butcher.  Select  the  best  sows  of  the  common  stock,  large,  even 
if  a  little  coarse,  and  cross  them  with  a  pedigree  boar  of  good  shape, 
fine  bones,  and  great  aptitude  to  fatten  and  mature  early,  such  as  the 
Suffolk,  Berkshire,  Essex,  or  Yorkshire ;  and  if  the  young  pigs  are  well 
fed,  no  more  useful  hog  for  ordinary  purposes  can  be  desired.  It  is  ab- 
solutely essential  at  all  times  to  use  a  thorough-bred  boar,  but  whether 
of  large  or  of  small  breed  depends  on  circumstances.  For  spring  pigs,  to 
be  fattened  in  the  fall,  the  small  breed  will  be  the  most  profitable ;  for 
pigs  to  be  kept  till  a  year  or  eighteen  months  old,  the  Yorkshire,  or  some 
other  large  breed,  may  be  better.  Crossing  with  a  large  sow,  even  of 
the  smallest  of  the  small  breeds,  (the  Prince  Albert)  will  give  a  hog 
which  will  dress  four  hundred  pounds^  at  a  year  or  fourteen  months  old. 

Dr.  S.  J.  Parker,  of  Ithaca,  details  interesting  results  in  hybridizing 
grapes,  by  cutting  off  the  anthers  of  some  hardy  native  grape,  and  flood- 
ing the  pistils  with  pollen  from  the  Black  Hamburg,  or  some  other  su- 
perb foreign  grape,  from  which  several  fine  varieties  have  already  been 
raised,  combining  the  peculiarities  of  both  parents.  Ho  asserts  that 
even  the  Black  Hamburg  never  dies  from  cold,  but  from  disease, 
and  says  that  he  has  had  canes  of  this  grape  bear  freely  after  exposure 
to  18°  below  zero,  F.  He  suggests  that  hybrids  may  bo  made  by  inter- 
twining bearing  branches  of  two  sorts,  so  that  the  pollen  of  one  will 
fertilize  the  other ;  and  is  confident  that  ultimately  we  shall  produce 
scores  of  grapes  as  luscious  as  any  now  grown  in  Europe^  fitted  to  our 
varied  climate,  and  eaten  everywhere  in  our  broad  domain.  At  Ham- 
mondsport,  New  York,  where  grape  culture  has  been  so  successful,  the 
vines  are  trained  on  a  low  wire  trellis,  so  that  the  fruit  is  only  from  10 
to  18  inches  from  the  ground,  just  high  enough  to  keep  it  out  of  the 
splash  of  rain-mud. 

Mr.  Joseph  Harding,  of  England,  in  a  prize  essay,  states  that  the  Amer- 
ican factory  cheese  now  finds  a  ready  sale,  at  high  prices,  among  the 
most  fastidious  consumers  in  England,  and  sells  at  better  rates  than 
English  cheese,  which  has  so  long  monopolized  their  markets.  He  urges 
greater  attention  to  small  details,  as  milk  begins  to  decompose  the 
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moment  it  leaves  the  cow,  and  is  easily  affected  by  external  influences ;  and 
if  it  comes  in  contact  with  the  effluvia  from  gutters,  or  other  noxious 
places,  or  even  with  meat  hung  in  its  vicinity,  it  will  at  once  absorb  the 
taint.  This  attention  is  important,  as  the  same  milk  which  is  made  into 
inferior  cheeso  can  as  easily  and  at  the  same  expense  be  made  to  yield 
a  fine  article,  and  with  very  different  pecuniary  results. 

It  appears  from  Air.  Geddes's  essay  on  salt  that,  until  within  a  few 
years,  the  use  of  Turk's  Island  salt  had  always  been  required  in  salting 
pork  for  the  army.  But  experiments  made  under  the  direction  of  the 
War  Department  dispelled  the  prejudice  that  required  the  use  of  this 
salt,  aud  proved  that  the  Onondaga  salt,  tested  in  hot  climates  and  for 
long  periods,  is  quite  as  good  as  that  made  anywhere  to  keep  army  or 
navy  pork,  and  it  is  now  used  by  the  Government.  It  has  also  been 
extensively  introduced  into  the  great  dairy  districts  in  New  York,  and 
has  given  satisfaction  after  the  severest  tests.  Even  the  prejudices  of 
our  eastern  fishermen,  who,  for  a  century,  have  imported  all  their  salt 
from  the  Mediterranean  coasts  of  France,  have  given  way,  and  salt  from 
Onondaga  is  fast  coming  into  use  with  them,  with  satisfactory  results. 
The  salt  springs  of  Onondaga  are  now  capable  of  supplying  10,000,000 
people  with  salt  for  every  purpose;  and  in  Michigan,  the  supply 
of  water  from  their  salt  springs  is  practically  unlimited,  and  that, 
too,  where  the  salt  can  be  rolled  directly  from  the  manufactories  on 
board  the  vessels  that  navigate  the  great  lakes.  An  immense  bed  of 
rock-salt  has  also  been  discovered  in  Louisiana,  and  it  is  so  easily  worked 
that  the  salt  can  be  delivered  in  New  Orleans  at  $4  a  ton,  which  is  a 
lower  price  than  that  of  the  coarse  English  salt  on  shipboard  at  Liver- 
pool. Relative  to  the  expediency  of  using  salt  as  a  manure,  experi- 
ments are  mentioned  with  diverse  and  sometimes  opposing  results. 
This  is  doubtless  owing  to  variations  in  the  quantity  used,  the  manner 
of  using,  and  the  difference  in  the  compositions  of  the  soils  on  which  it 
has  been  tried.  After  weighing  all  the  facts  in  the  case,  Mr.  Geddes 
comes  to  these  conclusions : 

Some  soils  have  enough  salt  in  them,  and  more  added  docs  injury.  Such  lauds  may 
bo  found  along  the  seacoast,  and  where  salt  springs  appear.  Other  lands  are  greatly 
benefited  by  light  dressings  of  salt.  Euglish  fanners  "  scatter,  salt  over  their  holds  at 
the  rate  of  two  bushels  per  acre,  with  good  success,"  and  this  quantity  may  bo  enough. 
Some  men  have  greatly  puzzled  themselves  over  the  fact  that  light  dressings  are  bene- 
licial,  while  heavy  ones  do  positive  injury,  and  have  finally  said,  as  salt  in  small 
quantities  is  known  .to  accelerate  the  putrefaction  of  animal  substance,  and  when  in 
larger,  to  retard  it,  and  thus  is  useful  in  assisting  the  organs  of  digestion  in  men  and 
other  carnivorous  animals,  *  *  *  so  it  may  aid  in  reducing  vegetable  mat- 
ter in  the  soil  into  food  for  plants,  if  applied  in  small  quautitics. 

Mr.  Skinner  sowed  rather  less  than  half  a  barrel  of  coarse  salt  on  an 
old  sod  tilled  with  grubs.  The  salt  was  soon  dissolved  by  rain.  The 
ground  was  harrowed  and  planted  with  corn,  and  half  a  pint  of  leached 
ashes  was  scattered  on  each  hill.  The  yield  of  corn  was  very  large,  and 
not  a  hill  was  injured  by  worms. 

Mr.  Solon  JRobinson  thinks  the  best  lime  for  farmers  comes  from  oyster- 
shells,  or  marl,  which  is  a  product  of  small  shells.  Limestone  clay  lands 
are  always  productive,  as  the  blue-grass  regions  of  Kentucky  and  other 
Western  States  prove.  Their  alluvial  portions  produce  wonderful  crops 
of  Indian  corn,  and  at  some  future  day,  he  is  confident,  will  give  a  great 
yield  of  sugar  beets,  the  culture  of  which  will  prove  a  staple  industry 
of  American  fanners,  as  it  is  in  France  and  Germany.  Decomposed 
argillaceous  rocks,  particularly  when  micaceous,  make  good  soil  for 
grapes,  as  the  mica  affords  potash,  which  grapes  must  have.  It  is  also 
a  prime  necessity  for  growing  wheat,  as  all  good  farmers  know,  and 
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wheat,  of  all  things  grown  for  human  food,  is  the  most  important 
Properly  cultivated  fields  never  become  exhausted,  if  all  that  is  taken 
from  them  in  grain,  grass,  or  roots,  be  restored  to  them  in  excrementi- 
tious  manures.  The  tobacco  and  cotton  fields  of  the  South  are  not  tbo 
only  portions  of  the  land  that  have  been  abused  by  wasteful  culture. 

Farmers  are  urged  to  plant  forest  trees  for  timber  and  shelter,  as  well 
as  shade  trees  by  the  roadside.  Every  tree  set  out  to  ornament  a  home- 
stead is  a  profitable  investment,  increasing  the  salable  value  of  a  farm. 

The  receipts  of  the  State  Agricultural  Society  were  $47,341  35 ;  ex- 
penses, $29,663  39 ;  entries,  2,662.  Receipts  of  the  American  Institute, 
$24,811  98;  expenses,  $14,734  89;  balance  in  both  cases  invested  in 
United  States  bonds. 

OHIO. 

The  twenty-fourth  annual  report  of  the  Ohio  State  Board  of  Agricul- 
ture, with  its  usual  statistical  matter,  comprises  also  the  proceedings  of 
the  Ohio  Horticultural  Society,  and  essays  on  cheese  factories,  ilax 
husbandry,  the  Colorado  potato  bug,  hog  feeding  and  pork  packing, 
road  making,  ergot  as  affecting  the  dairy  interest,  parturient  fever  in 
cows,  several  agricultural  experiments,  (the  latter  abridged  from  the 
Journal  of  the  Koyal  Agricultural  Society,)  and  a  lecture  delivered  be- 
fore a  farmers1  club  in  England  on  the  supposed  deterioration  of  the  soil 
of  Great  Britain.    These  articles  give  a  permanent  value  to  the  volume. 

The  balance  and  receipts  of  the  board  for  the  last  year  were  $48,448  19 : 
expenditures,  $24,502  18;  leaving  $23,946  01,  invested  chiefly  in  United 
States  bonds.  About  80,000  admission  tickets  were  sold  at  the  last 
State  fair.  The  number  of  entries  was  4,100,  an  increase  of  581  over 
that  of  the  previous  year. 

The  production  of  cheese  in  Ohio  the  past  year  was  22,266,927 
pounds,  of  which  nearly  3,000,000  pounds  were  from  Ashtabula  County 
This  and  the  other  Counties  on  the  Reserve  have  hitherto  enjoyed  a 
monopoly  of  the  dairy  business  of  the  State,  but  it  is  rapidly  spread- 
ing. In  Geauga  County,  also  on  the  Reserve,  there  are  twenty-five 
cheese  factories,  which  use  the  milk  of  nearly  15,000  cows.  The  aver- 
age yearly  receipts  of  the  best  dairies  during  the  last  four  years  have 
been  fully  $60  per  (Tow,  and  of  dairies  generally  rather  more  than  $50. 
A  farm  of  one  hundred  acres,  allowing  twenty-five  acres  for  woods, 
orchard,  garden,  buildings,  and  yard,  will  keep  handsomely  eighteen 
cows,  and  the  receipts  would  thus  amount  to  $900.  Besides,  from  the 
farm  would  bo  obtained  garden  vegetables,  fruit,  milk,  butter,  meat, 
and  wood  sufficient  for  family  consumption.  One  man  could  do  all  the 
needed  work  on  the  one  hundred  acres,  with  the  exception  of  milking, 
and  in  this  the  assistance  of  only  one  person  would  be  needed,  usually 
one  of  his  own  children,  or  his  wife.  In  five  townships  on  the  Reserve 
there  are  8,600  cows,  which  give  the  following  result : 

f  ,G00  cows,  350  pouuds  of  cheoso  per  cow 3, 010, 000  pounds. 

30  pouuds  of  butter  per  cow 258, 000  pounds. 

These  amounts  of  butter  ami  cheese  are  equal  to  35,346,000  pounds  of  milk. 

3,010,000  pounds  of  cheese,  at  15  cents  por  pound $451, 500 

258,000  pounds  of  butter,  at  30  cents  per  pound 77, 400 

Skins  and  whoy,  $2  per  head 17, 200 

54G,  100 


There  were  manufactured,  bought,  and  shipped  from  Solon,  Ohio,  last 
year,  12,821,263  pounds  of  cheese,  all  handled  by  three  firms  in  that 
township. 
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There  are  ninety-seven  cheese  factories  reported  in  thirteen  counties, 
chiefly  on  the  Keserve.  As  an  evidence  of  the  prosperity  of  dairymen, 
it  is  mentioned  that  in  one  township  on  the  Keserve  nine-tenths  of  the 
income  tax  is  paid  by  them,  although  they  occupy  less  than  half  the 
land.  Their  profits  are  also  more  certain  and  uniform  than  in  other 
branches  of  agriculture.  If  a  severe  drought  decreases  the  yield  of  milk, 
it  also  enhances  the  price ;  and  the  difference  between  the  product  of  cheese 
in  the  best  and  in  the  poorest  season  is  nowhere  so  great  as  in  the 
case  of  grain,  where  one  sometimes  fails  to  realize  the  cost  of  seed  and 
labor.  The  profits  of  dairying  may  be  largely  increased  also  by  improv- 
ing the  stock,  and  breeding  with  special  reference  to  milking  qualities. 

The  reports  of  the  County  societies  are  generally  encouraging.  Sev- 
eral new  kinds  of  wheat  and  oats  have  been  distributed  by  the  Depart- 
ment of  Agriculture,  of  which  the  Tappahannock  wheat  is  considered 
earlier  than  any  other  variety.  One  quart  sent  to  an  intelligent  farmer 
in  Auglaize  County,  ,a  few  years  since,  had  increased  to  about  two  hun- 
dred bushels  the  past  season,  and  was  all  sold  at  a  good  price.  From  one 
quart  of  oats  distributed  by  tlie  Department,  Mr.  Kinney,  of  the  board 
of  managers  of  the  Wayne  County  Society,  raised  one  hundred  and 
seventy  pounds. 

Horses  of  Canadian,  English,  French,  and  Norman  breeds  are  raised 
in  several  Counties  for  the  Eastern  markets.  Assessors'  returns  show 
an  aggregate  of  over  700,000  horses  in  the  State,  and  but  22,057  mules. 

The  apple  crop  in  Lorain  County  was  considered  worth  more  than 
half  a  million  of  dollars  last  year,  upwards  of  80,000  barrels  having 
been  shipped.  For  the  last  two  years  blight  and  insects  have  committed ' 
great  ravages.  It  is  estimated  that  this  County  alone  loses  $50,000  an- 
nually by  insects,  and  it  is  proposed  to  introduce  the  English  sparrow 
extensively  to  destroy  the  insects  and  their  larvae.  There  are  about  two 
hundred  and  fifty  acres  devoted  to  vineyards  in  this  County,  from  which 
were  sold  about  two  hundred  and  fifty  tons  of  grapes,  which  brought 
the  producer  an  average  of  0  cents  a  pound;  about  3,000  gallons  of 
wine  were  also  made.  The  rot  and  mildew  are  becoming  troublesome. 

Mr.  J.  M.  Allen  says  that  the  annual  production  of  flax-seed  in  this 
country  in  1850,  as  shown  by  the  census,  was  562*000  bushels,  and  in 
1860  it  was  611,000  bushels,  an  increase  of  only  about  50,000  bushels  in 
that  decade — a  period  when  the  manufacture  of  tow  from  tangled  flax- 
straw  was  almost  entirely  unknown ;  while,  with  the  subsequent  intro- 
duction of  flax  machinery,  the  yearly  product  is  now  believed  to  amount 
to  not  less  than  2,500,000  bushels.  The  flax  crop  of  last  year  was 
equivalent  to  75,000,000  pounds  of  fiber.  The  average  product  of  seed 
throughout  the  State  is  six  and  one«third  bushels  per  acre,  with  five 
hundred  to  eight  hundred  pounds  of  straw.  Compared  with  grain 
crops,  flax  in  many  localities  is  a  much  better  crop  for  farmers.  If  all 
the  fiber  were  worked  up  into  bagging  it  would  cover  a  cotton  crop  of 
3,000,000  bales.  Hence,  Mr.  Allen  concludes  that  flax  husbandry, 
having  become  an  important  branch  of  agricultural  industry  throughout 
the  Northwest,  with  much  capital  directed  to  its  development,  should 
be  sustained  by  the  Government  against  the  inferior  foreign  jute  bagging 
now  being  urged  upon  the  cotton  raisers,  and  which  will  drive  our  linen 
bagging  from  the  market  should  tariff  protection  be  withdrawn.  It  is 
stated  that  the  tensile  strength  of  flax  is  double  that  of  East  India  jute. 
Not  one-fifth  of  the  American  flax  fiber  has  yet  been  utilized,  although 
there  are  fourteen  mills  in  the  West  engaged  in  making  gunny  bags  and 
bagging  for  cotton, 

32A 
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Mr.  Joseph  Sullivaut,  in  an  article  on  hog-feeding  and  pork-packiug, 
states,  as  the  result  of  mauy  experiments,  that  cotton-cake,  beans,  peas, 
and  linseed-cake  contain  more  of  flesh-givers  than  corn,  and  might  be  fed 
very  advantageously  to  young  and  growing  animals;  yet,  upon  the 
whole,  Indian  corn  stands  preeminent  as  the  cheapest  food  material  ac- 
cessible to  farmers.  Estimating  the  return  of  pork  from  a  bushel  of 
raw  corn  at  nine  pounds,  his  experiments  prove  that  corn  ground  into 
meal  increases  in  value  about  33  per  cent,  over  that  of  corn  fed  in  the  ear ; 
and  that  thoroughly  steaming  and  cooking  the  whole  corn  raises  its 
value  to  but  little  less  than  that  of  cooked  meal,  which  he  estimates  at 
66  per  cent,  over  that  of  raw  corn  fed  in  the  ear.    Ho  adds : 

It  is  true  that  grinding,  steaming,  or  cooking  tho  corn  can  in  nowise  add  a  single 
atom  to  tho  elements  already  existing ;  it  raises  its  valuo  only  by  rendering  the  whole 
nutritive  matter  available  by  making  it  more  soluble  and  of  easier  digestion,  so  that 
the  maximum  of  nutrition  is  more  readily  and  certainl  v  obtained. 

I  conclude  that  nine  pounds  of  pork  from  a  bushel  of  raw  corn  fed  in  tho  ear,  twelve 
pounds  from  raw  meal,  thirteen  and  a  half  from  boiled  corn,  and  sixteen  and  a  half  from 
cooked  meal,  are  no  more  than  a  moderate  average  to  be  realized  from  a  bushel  of  corn 
under  ordinary  circumstances  of  weather,  with  dry  and  clean  feeding-pens.  All  this  is 
within  the  amounts  wo  havo  shown  to  be  probable  and  attainable  upon  our  chemical 
basis. 

In  conclusion,  Mr.  Sullivant  says : 

If  I  have  proved  anything,  it  is  that  it  is  nossiblo  and  comparatively  easy  to  get  50 
per  cent,  more  for  corn  than  we  now  do  for  all  the  millions  of  bushels  fed  to  hogs  in  the 
process  of  pork-making.  Sustaining  in  this  industry  alone  a  loss  of  millions  of  dollars 
annually,  the  question  of  how  much  pork  in  a  bushel  of  corn  is  not  an  insignificant  one. 

It  strikes  me  that  the  different  State  agricultural  societies  could  engage  in  no  more 
beneficial  work  than  to  arrest  the  enormous  losses  of  our  wasteful  feeding  processes,  by 
the  dissemination  of  correct  information ;  and,  by  a  series  of  weU-conducted  experiments, 
lend  their  powerful  aid  to  elucidate  so  important  a  subject. 

An  account  is  given  of  the  great  sale  of  Short-horn  cattle  of  Mr.  Daniel 
McMillan,  near  Xenia,  which  occurred  on  the  8th  of  June,  a  reeord 
of  which  is  found  in  "Current  Facts  in  Agriculture,"  page  144.  The 
product  of  this  sale  exceeded  $64,000,  the  average  being  somewhat 
over  $900  each.  In  comparing  witn  English  prices,  it  is  stated  that 
the  great  English  breeder,  Charles  Colling,  sold  out  his  herd  of  forty- 
seven  animal8,in  1810,  during  the  continental  wars  and  gerjieral  inflation 
of  prices.  One  bull,  Comet,  sold  for  1,000  guineas ;  the  cow  Lily  for 
410  guineas.  The  entire  herd  averaged  about  $733  each.  His  brother, 
Robert,  sold  his  herd  of  sixty-one  animals,  in  1818,  for  £7,853,  averag- 
ing about  $643  each.  The  executors  of  the  late  English  breeder, 
Thomas  Bates,  sold  his  stock  of  sixty-eight  animals,  of  all  classes  in  the 
herd,  which  brought  only  $22,000,  an  average  of  $323  53  each,  though 
several  of  the  choicest  brought  upwards  of  $1,000  each,  and  it  was  a 
time  of  great  depression  in  agricultural  values.  After  the  death  of 
Lord  Ducie,  a  careful  and  judicious  breeder,  who  had  purchased  the 
best  of  Mr.  Bates's  stock,  his  entire  herd  of  forty-nine  cows  and  heifers 
was  sold  at  an  average  of  $678  each ;  his  thirteen  bulls  averaging  $930 
each.  Several  of  the  Duchess  and  Oxford  tribes  were  brought  to  the 
United  States,  where  they  have  been  successfully  bred,  and  many  dis- 
posed of  at  private  sale  at  prices  hitherto  unprecedented  in  tho  annals 
of  Short-horn  breeding— $3,000,  $5,000,  and  even  $7,000  each !  No  pub- 
lic sale  of  these  tribes  of  cattle  has  yet  taken  place. 

Notwithstanding  the  general  complaint  of  rot  and  mildew  in  grapes, 
particularly  in  the  Catawba,  the  acreage  of  vineyards  has  increased 
from  7,574  to  10,446  the  past  year,  and  the  product  of  wine  from 
143,767  to  155,045  gallons.  Mr.  Flagg,  in  a  letter  on  the  sulphur  cure  for 
mildew,  is  confident  that  as  in  Europe  sulphur  cures  the  oidium,  with  all 
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its  train  of  symptoms,  and  drainage  suppresses  charbon  and  all  its  train, 
so  in  Ohio,  sulphur  and  drainage  havo  cured  this  fungus  disease  the  past 
year  and  rendered  practically  harmless  the  black  sickness  of  the  grapes. 
The  best  cultivators  urge  the  importance  of  thinning  out  the  fruit,  over- 
cropping being  a  common  fault  in  the  Ohio  vineyards.  The  orchard 
products  of  the  State  are  estimated  at  $7,000,000  annually.  The  ship- 
ments of  strawberries  from  Cincinnati  in  one  week,  in  June,  reached 
18,200  bushels,  or  more  than  455  tons,  equal  to  45  car  loads. 

There  is  a  general  complaiut  that  the  crops  of  apples  are  both  decreas- 
ing and  deteriorating,  which  is  ascribed  to  several  causes,  as,  now  and 
theu,  severe  winters,  killing  many  trees  outright  and  rendering  others 
feeble  and  sickly  for  years ;  severe  droughts ;  undrained  and  badly-pre- 
pared land  before  planting,  with  poor  or  no  cultivation  afterward; 
starvation,  by  cropping  the  soil,  when  naturally  poor,"with  no  manuring ; 
bad  pruning ;  and  borers.  The  evils  affecting  fruit  generally  are  attrib- 
utable to  the  groat  increase  of  insect  enemies,  which  will  not  be  miti- 
gated as  long  as  an  indiscriminate  slaughter  of  small  insectivorous 
birds  is  allowed.  The  curculio  now  attacks  apples  as  well  as  stone-fruits. 
Strong  hardware  paper,  wound  tightly  around  the  base  of  the  tree,  is 
recommended  as  a  good  protection  against  the  peach  tree  worm. 

MICHIGAN. 

The  eighth  annual  report  of  the  Secretary  of  the  State  Board  of  Agri- 
culture comprises  not  only  the  usual  statistics  and  proceedings  of  the 
board,  but  also  reports  from  the  county  societies ;  discussions  of  the 
Western  Lake  Shore  Horticultural  Association,  of  more  than  ordinary 
interest,  on  the  adaptability  of  that  part  of  the  State  to  the  production 
of  fruit;  essays  on  wheat  culture,  grasses,  cheese  dairying;  experiments 
in  fattening  swine,  and  the  Colorado  potato  bug ;  exhaustive  articles  on 
Short-horn  cattle  and  long-wooled  sheep,  by  the  secretary,  Sanford 
Howard,  and  an  interesting  article  on  European  agriculture,  with  notes 
by  Mr.  Howard. 

The  receipts  of  the  board  last  year  were  $70, 752  17 ;  disbursements, 
$66, 672  69.  Receipts  of  the  State  Agricultural  Society,  $22, 863  87 ; 
disbursements^  $22, 954  11,  including  son^e  extra  investments.  The 
number  of  students  at  the  State  Agricultural  College  was  69.  The 
superintendent  of  the  college  farm  reports  various  experiments  in  fat- 
tening stock,  the  application  of  manures  and  special  fertilizers,  and 
with  varieties  of  grain.  The  Excelsior  oats  yielded  at  the  rate  of  60.6 
bushels  per  acre,  weighing  37.5  pounds  per  bushel ;  the  Somerset  oats, 
94.2  bushels,  weighing  31  pounds;  the  White  Schonen  oats,  62.3  bushels, 
weighing  37.5  pounds ;  and  the  Black  Swedish  oats,  66.2  bushels,  weigh- 
ing 30.6  pounds.  These  four  varieties  were  introduced  and  distributed 
by  the  Department  of  Agriculture.  The  Prince  Edward's  Island  oats 
yielded  63.2  bushels,  weighing  34.7  pounds ;  the  Brooks  oats,  68.6  bushels, 
weighing  31  pounds ;  the  Norway  oats,  50.3  bushels,  weighing  28  pounds ; 
and  the  Surprise  oats,  38.3  bushels,  weighing  36.2  pounds. 

The  ravages  of  the  potato  bug  have  been  less  destructive  than  usual, 
the  chief  causes  of  which  were  the  two  or  three  warm  weeks- in  April 
aud  May  that  brought  out  large  numbers  before  their  usual  time,  which 
were  destroyed  by  cold  and  starvation  in  the  raw  and  changeable 
weather  that  followed;  fanners  also  were  vigilant  in  picking  and  de- 
stroying the  old  beetles  as  fast  as  they  appeared,  so  that,  after  all,  there 
was  raised  the  largest  and  best  matured  crop  of  potatoes  ever  produced 
in  the  State.    The  potato  bug,  the  grasshopper,  rose  bug,  and  army 
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worni  are  largely  under  the  influence  of  atmospheric  changes  and  con- 
ditions, which  often  prevent  their  doing  much  harm. 

Mr.  Geddes,  in  an  elaborate  article  on  the  culture  of  winter  wheat,  after 
allowing  for  all  drawbacks,  perils  from  insects,  &c,  comes  to  the 
conclusion  that  it  will  be  profitable  as  a  leading  crop  as  long  as  people 
prefer  wheat  bread  to  any  other,  although  from  various  causes  it  may 
sometimes  be  unremunerative,  like  all  other  crops  and  branches  of  busi- 
ness. With  good  wheat  land  a  farmer  can  combine  with  this  crop  the 
raising  of  other  cereals,  dairying,  stock-raising,  or  wool-growing,  as  cir- 
cumstances may  make  most  judicious,  thus  availing  himself  of  all  the 
advantages  of  mixed  agriculture. 

Cheese  factories  are  increasing  in  various  parts  of  the  State.  In  Lena- 
wee County  331,000  pounds  of  cheese  were  made  from  3,140,060  pounds 
of  milk,  averagingrone  pound  of  cheese  from  0.49  pounds  of  milk.  It 
was  sold  for  $52,421  23,  or  at  $15  83  per  100  pounds ;  the  total  cost  of 
manufacture  a!hd  selling  was  $2  82  per  100  pounds.  There  are  fifteen 
factories  in  this  County  alone,  using  the  milk  of  upwards  of  4,000  cows. 
Other  factories  in  the  State  are  working  with  satisfactory  results. 
Heretofore  Michigan  has  never  produced  cheese  enough  for  home  con- 
sumption, but  with  the  number  of  new  factories  going  into  operation,  it 
is  probable  that  the  State  will  soon  make  a  surplus  for  exportation. 

At  the  discussions  of  the  Lake  Shore  Horticultural  Association,  Mr.  E. 
P.  Powell,  of  Adrian,  a  successful  cultivator  of  pears,  recommended 
mulching  pear  trees  as  a  preventive  of  blight,  and  as  advantageous 
in  other  respects.  He  sometimes  uses  long  manure,  though  preferring 
only  grass.  His  soil  is  a  clay  underdrained.  A  few  years  after  planting 
his  orchard  he  ceases  plowing  the  land,  and  simply  cuts  the  grass  and 
spreads  it  about  the  trees.  No  strength  is  takeh  from  the  land 
except  what  is  gathered  in  the  fruit,  and  this  is  replaced  four-fold  in 
mulching.  No  stimulus  is  given  to  hasten  the  growth  of  the  trees,  and  the 
wood  is  consequently  strong,  compact,  and  ripe  each  year.  He  con- 
siders the  Flemish  Beauty,  Belle  Lucrative,  ■  Louise  Bonne  de  Jersey, 
Lawrence,  Seckel,  White  Doyenne,  Onondago,  Beurr6  d'Anjou,  Bartlett, 
Howell,  9-nd  Tyson,  the  surest  bearers.  The  best  keepers,  and  those  he 
finds  most  profitable,  are  the  Buffum,  White  Doyenne,  Beurr6  Clairgeau, 
Seckel,  Sheldon,  Onondaga*and  Beurr6  d'Anjou.  For  winter  pears  he 
prefers  the  Lawrence  to  the  Vicar  of  Winkfield,  or  even  to  the  Nehs. 
The  Buffum  is  highly  esteemed,  has  many  points  of  excellence,  and  occu- 
pies but  little  space,  being  nearly  as  erect  in  growth  as  a  Lombardy 
poplar. 

Mr.  H.  Pennoyer,  another  successful  cultivator,  sets  his  trees  without 
manure  or  anything  to  enrich  the  soil ;  lets  the  grass  grow  around  the 
trees ;  uses  the  knife  freely,  so  as  to  bring  the  tree  into  proper  shape 
and  proportion.  Pear  trees,  he  holds,  must  not  be  stimulated ;  high 
manuring  forces  an  unnatural  growth,  winter  kills  the  soft  wood,  and 
blight  finally  finishes  the  tree.  The  peach  crop  has  become  a  remuner- 
ative one ;  the  soil,  as  well  as  the  protection  received  from  the  prox- 
imity of  large  bodies  of  fresh  water,  being  favorable;  high  table-land  is 
preferable ;  one  man  sells  his  crop  from  an  orchard  of  twelve  acres 
nearly  surrounded  by  water  at  $8,000  to  $12,000  per  annum ;  the  east 
side  of  the  water  is  the  best,  particularly  where  the  west  wind  sweeps 
over  the  water.  The  fruit  trade  of  Southern  Michigan  is  very  large  $  the 
shipments  of  peaches  from  St.  Joseph  to  Chicago  last  year  exceeding 
700,000  baskets  and  boxes,  besides  nearly  100,000  bushels  of  other  fruit, 
the  whole  estimated  to  be  worth  $1,000,000. 

The  article  on  European  agriculture,  with  notes  by  Sauford  Howard, 
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is  filled  with  details  on  the  production  bf  beet  sugar,  and  is  well  worthy 
attention.  In  France,  farming  without  this  adjunct  is  thought  a  slow 
business.  As  an  instance  of  this  mixed  agriculture,  a  farmer  at  Lens, 
fifty  miles  from  Calais,  has  600  acres  in  beet  root,  all  on  the  ridge,  with- 
out a  single  black  spot  in  any  part.  He  raises  eighteen  tons  per  acre ; 
keeps  thirty  horses  and  eighty  working  oxen ;  has  a  sugar  factory  on 
his  farm,  and  fattens  three  hundred  to  four  hundred  cattle  annually  on 
the  pulp  from  his  sugar  factory.  Pigs  thrive  on  it  when  cooked,  and 
sheep  eat  it  raw.  He  adopts  the  English  u  box  v  system  in  fattening  his 
cattle,  keeping  them  in  darkness ;  they  are  then  less  troubled  with  flies, 
eat  better,  and  are  sooner  ready  for  the  butcher  than  when  kept  in  day- 
light. Near  Valenciennes  the  country  is  covered  with  sugar  factories  j 
.  the  average  size  of  the  farms  is  30  to  40  acres,  though  there  are 
some  of  400  to  600  acres.  About  half  of  the  land  is  Stopped  with  sugar- 
beet,  the  remainder  with  wheat,  clover,  and  lucern  for  fodder ;  guano 
is  falling  into  disuse,  not  producing  so  good  sugar-beet  as  oil  cake, 
which  is  now  applied  to  the  land  as  manure.  In  these  sugar  districts 
land  has  advanced  to  £100  per  acre.  The  growth  of  wheat  in  this  dis- 
trict before  the  production  of  beet  sugar  was  only  976,000  bushels,  the 
number  of  oxen,  700;  since  the  introduction  of  the  sugar  manufacture 
the  growth  of  wheat  has  been  1,168,000  bushels,  and  the  number  of  oxen 
11,500.  In  Southern  France  a  very  different  state  of  things  exists ; 
there  are  to  be  seen  many  large  estates  of  5,000  acres,  divided  into  farms 
of  2  acres  up  to  500,  and  rented  at  5s.  to  8*.  an  acre ;  rye  is  the  chief 
crop.  Wages  are  low,  and  the  condition  of  the  laborers  is  deplorable. 
He  team-men  sleep  with  the  cattle,  two  in  a  bed,  or  rather  in  a  box,  on 
a  sack  of  straw,  a  rude  floor  being  put  up  at  on&  end  of  the  shed,  and 
they  may  be  said*  to  be  nearly  in  a  state  of  slavery.  Their  hours  of 
labor  are  from  4  a.  m.  to  8  p.  m.  in  summer,  and  till  noon  on  Sundays ; 
their  wages  being  but  Is.  8d.  per  day,  without  perquisites,  for  these  long 
hours.  Thus  ground  down,  it  is  no  wonder  that  the  peasantry  are  crowd- 
ing to  the  cities.  To  compensate  for  this  depopulation  of  the  rural  dis- 
tricts, boys  are  sent  from  the  reformatories  and  employed  in  farming  till 
their  turn  comes  for  the  dreaded  conscription.  The  reformatories  are 
called  agricultural  colonies.  (In  Austria  the  condition  of  farm  laborers 
is  still  worse.)  A  marked  improvement  is  taking  place  in  the  live-stock 
on  French  farms,  and  the  best  breeds  of  cattle,  sheep,  and  pigs  are  freely 
imported.  The  government  has  shown  a  fostering  care  in  importing 
improved  breeds  of  riding,  draught,  and  carriage  horses.  Horse-breed- 
ing establishments,  termed  haras,  have  been  Conducted  by  the  state  for 
many  years,  and  for  a  trifling  fee  all  farmers  can  obtain  the  use  of  the 
best  stallions  at  these  establishments.  Stallions  are  also  sent  from  these 
Itaras  to  various  districts  of  the  country,  and  the  government  also  grants 
a  handsome  premium  to  the  owner  of  a  good  stallion  approved  by 
the  official  inspector.  The  draught  horses  have  been  greatly  improved ; 
the  "Percherons,"  particularly,  have  been  brought  to  high  perfection. 
The  French  maintain  that  the  English,  though  good  judges  of  horse- 
flesh, are  too  careless  about  their  horses*  feet. 
Attention  is  called  to  the  importance  of  irrigation,  which  lias  changed 
^  the  face  of  the  country  in  many  parts  of  Europe ;  and  in  Egypt,  with 
*  very  primitive  pumps,  worked  by  a  mule,  bullock,  or  a  couple  of  don- 
keys, sufficient  water  is  raised  to  irrigate  30,  40,  or  50  acres,  which  then 
produce  large  crops  of  a  kind  of  clover  called  "  Burseem."  In  Lombardy, 
with  an  area  of  6,000,000  acres,  more  than  a  million  acres  are  artificially 
irrigated,  and  upwards  of  three  thousand  miles  of  canals  have  been  cut, 
besides  a  vast  extent  of  small  arteries  belonging  to  private  individuals; 
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and  the  main  canals  for  navigation  are  always  constructed  with  a  view 
to  a  comprehensive  plan  of  irrigating  the  country.  Switzerland 
also  is  full  of  devices  for  catching  the  water  on  the  hill-sides  and  spread- 
ing it  on  the  green  slopes ;  it  is  then  again  arrested  on  its  way  to  the 
valley,  and  turned  over  the  meadows  and  fields  of  maize ;  every  little 
stream  of  water  is  thus  utilized.  In  Bedford,  England,  the  growth 
Qf  Italian  rye-grass  by  the  town  sewage  is  a  most  complete  success ;  six 
crops  were  raised  last  year,  realizing  £20  per  acre.  The  grass  in  these 
irrigated  fields  is  perennial.  As  the  cultivation  of  cereals  and  root- 
crops  has  been  carried  to  a  high  degree.of  perfection  by  the  best  Eng- 
lish farmers,  their  next  great  step  in  improvement  must  be  irrigation. 
Along  their  valleys  water  for  irrigating  scores  of  acres  is  to  be  obtained 
in  abundance  at  a  few  feet  below  the  surface,  by  a  centrifugal  or 
chain-pump,  worked  by  a  horse  or  an  engine.  In  France  irrigation 
has  enabled  farmers  in  softie  districts  to  keep  double  the  number  of 
cattle  and  sheep,  as  well  as  to  -raise  one-third  more  corn.  There  the 
rivers  and  running  water  are  not  under  the  control  of  private  individ- 
uals, as  in  England.  The  water  belongs  to  the  owner  of1  the  land  only 
through  which  it  flows  during  its  ttansit ;  when  it  passes  his  boundary 
he  has  no  further  control  over  it  As  long  ago  as  1669  Louis  XIV  abol- 
ished the  feudal  rights  of  the  proprietors  in  rivers,  the  ownership  thereof 
being  reserved  by  the  state. 

WISCONSIN. 

In  the  eighth  volume  of  reports  of  the  Wisconsin  State  Agricultural 
Society  (1869)  are  embodied  the  transactions  of  the  State  Horticultural 
Society  and  tabular  abstracts  of  the  reports  of  the  county  societies.  It 
is  the  fourth  volume  that  has  been  edited  by  Dr.  Hoyt,  and  contains 
more  articles  of  practical  value  and  interest  than  any  of  its  predecessors* 
His  own  report,  as  secretary,  extending  over,  one  hundred  pages,  gives 
a  comprehensive  view  of  the  character  of  the  past  season,  and  the  prin- 
cipal crops  of  the  State,  as  well  as  suggestions  upon  its  mining  interests, 
commercial  development,  public  improvement,  immigration,  agricul- 
tural education,  &c.  There  are  also  several  valuable  articles  by  other 
writers. 

The  farming  interest  suffered  considerably  from  the  general  failure  of 
hops  and  the  low  price  of  wool ;  besides, in  consequence  of  the  cold  weather 
of  March  and  April  corn  was  late  in  being  planted,  affecting  the  crop ;  the 
abundance  of  rain  through  the  summer  was  favorable  to  the  potato 
crop,  inducing  a  yield  of  S)0  to  500  bushels  per  acre,  and  protecting  it, 
in  a  great  degree,  from  the  ravages  of  the  potato  bug.  The  fruit  crop 
was  one  of  the  finest  ever  raised  in  the  State.  The  yield  of  wheat  was 
enormous,  the  ihost  careful  estimates  ranging  it  between  20,000,000  and 
25,000,000  bushels,  at  an  estimated  average  of  13.3  bushels  per  acre. 

The  Tappahannock  and  Arnautka  wheats,  introduced  and  distributed 
by  the  Department  of  Agriculture,  gave  good  satisfaction,  though  the 
former  is  better  adapted  to  a  more  southern  latitude.  The  latter,  from 
Russia,  promises  well,  and  under  reasonably  favorable  circumstances  gives 
a  bountiful  yield ;  it  is  a  bearded  wheat,  with  remarkably  large  heads, 
and  a  very  large,  handsome  berry*  and  on  new  lands  it  is  thought  it  will 
yield  double  if  not  treble  the  average  of  the  ordinary  sorts  cultivated 
in  the  State.  More  attention  is  urged  to  those  inexorable  laws  of  na- 
ture that  demand  a  reinforcement  of  the  soil  by  the  careful  return  to  it 
of  the  necessary  elements  of  which  it  has  been  deprived  by  successive 
years  of  reckless  cultivation,  by  the  burning  of  straw,  and  the  laborious 
moving  of  barns  to  escape  what  was  formerly  considered  the  nuisance 
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of  manure  heaps.  The  oat  crop  was  estimated  to  be  25  per  cent,  larger 
than  that  of  the  previous  year,  with  an  average  yield  of  36.2  bushels 
per  acre ;  the  Excelsior  and  several  other  new  varieties  were  favorably 
reported  on  by  all  who  tried  them.  The  question,  of  sugar-beet  culture 
is  amply  discussed,  -and,  as  this  root  succeeds  well  in  Wisconsin,  it  is 
thought  the  business  deserves  attention,  if  it  proves  remunerative  in 
any  part  of  the  Union. 

The  culture  of  rape  was  introduced  at  Fond  du  Lac  a  dozen  years  ago 
by  General  Hamilton  for  the  extraction  of  the  oil.  He  has  raised  3,000 
bushels  in  some  years.  At  firstet  was  manufactured  into  a  crude  oil ;  but 
he  has  invented  a  process  by  winch  an  excellent  refined  oil  is  prepared, 
equal  to  any  in  the  market,  and  arrangements  have  been  made  for  an  annual 
crop  of  25,000  bushels  of  this  seed.  It  has  many  advantages  as  a  farm 
crop,  is  of  easy  culture,  and  the  time  of  seeding — June  10  to  June  25 — 
is  convenient.  The  expense  for  seed  is  trifling,  say  two  quarts  per  acre, 
at  a  cost  of  15  to  20  ceuts.  In  case  a  £rpp  of  grain  gives  indications  of 
failure,  it  can  be  turned  under  in  season  for  raising  a  crop  of  rape  in  its 
place,  which  is  subject  to  no  disease  or  insect  enemy.  Its  broad  leaves 
shade  the  soil  and  stifle  any  weeds  that  may  spring  up  after  it  gets  fully 
established,  and  it  prepares  the  soil  admirably  for  winter  wheat ;  it  re- 
quires no  labor  during  its  growth,  and  may  be  cut  with  a  cradle-scythe 
or  mower,  and  harvested  at  a  most  convenient  time,  in  the  first  half  of 
September,  after  the  summer  harvests  are  out  of  the  way,  and  before  the 
corn  and  potato  harvest  begins.  It  bas  proved  a  profitable  crop  hitherto, 
the  price  ranging  from  $2  to  $2  75  per  bushel.  One  bushel  yields  about 
two  gallons  of  oil,  superior  to  the  best  lard  or  sperm  as  an  illuminating 
oil,  besides  being  a  good  lubricator,  and  enduring  an  intense  degree  of 
coltt  before  solidifying.  The  only  conditions  unfavorable  to  the  entire 
success  of  rape  as  a  general  farm  crop  are,  that  it  will  not  succeed  on  foul 
land,  where  it  would  be  choked  out  by  weeds  in  its  early  growth,  and 
that  it  must  be  harvested  just  as  the  pods  are  turning  from  green  to 
yellow  or  muck  of  the  seed  will  be  lost.  The  mills  at  Fond  du  Lac  are. 
of  sufficient  capacity  to  work  up  100,000  bushels  of  the  seed,  and  the 
culture  of  rape  must  rapidly  extend  as  its  advantages  become  known^ 

The  dairy  business  of  the  State  has  had  a  large  development  the  past 
year ;  about  fifty  cheese  factories  have  been  established  already,  and  the 
number  is  constantly  increasing.  Sufficient  attention  has  not  been  paid 
to  the  breeds  of  cattle.  But  few  Ayrshires  are  fouud  in  the  State, 
although  considered  the  best  milkers. 

The  mining  interests  have  received  increased  attention,  and  experi- 
ments show  that  the  peculiar  iron  ore  of  Dodge  County  is  in  much  greater 
quantity  than  heretofore  supposed,  and,  when  used  with  the  softer  iron 
of  Lake  Superior  and  Missouri,  its  remarkable  hardness  proves  of  great 
value  both  for  working  into  steel  and  for  making  rails.  It  is  stated 
that— 

In  1868  some  cheap  English  rails  were  laid  on  tin;  St.  Paul  track,  and  in  tlircc  months 
some  of  them  were  in  the  mill  to  be  re  rolled,  while  rails  from  t  ho  Milwaukee  mill, 
[made  from  a  combination  of  these  two  kinds  of  iron,]  after  one  and  a  half  year's 
vrear  in  the  same  place,  are  now  as  perfect,  to  all  appearance,  as  on  the  day  when  they 
•were  first  put  down.    This  is  the  difference  )>etwecn  good  and  poor  iron  rails. 

The  County  agricultural  societies  have  had  a  prosperous  year.  These 
local  organizations  are  doing  much  good  by  stimulating  general  in- 
dustry, correcting  stereotyped  errors  of  practice,  diffusing  knowledge, 
and  elevating  the  profession.  The  State  society  has  had  the  most  pros- 
perous year  since  its  organization,  and  its  last  exhibition  was  the  largesx 
and  most  complete  in  all  its  departments;  number  of  entries,  3,524:  re- 
ceipts, $12,711  31 ;  expenses,  $12,032  .54. 
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Mr.  D.  S.  Curtiss,  in  a  brief  article,  urges  the  keeping  and  feeding  of  all 
8tockin  yards  or  stables,  on  the  "  soiling v  system.  Animals  thus  reared 
are  tamer  and  more  approachable  at  all  times,  and  are  consequently 
more  salable  at  better  prices,  whether  horses,  oxen,  cows,  or  colts. 
Being  handled  daily  from  infancy,  the  dangers  and  difficulties  of  break- 
ing colts,  steers,  and  heifers  are  avoided ;  they  are  secure  from  many 
accidents  incident  to  roaming,  and  require  less  food  to  sustain  the  same 
conditions  of  flesh,  milk,  or  toil ;  expense  is  saved  in  fencing ;  and,  by 
the  mode  of  cropping  required,  lands  produce  larger  yields  annually, 
and,  liberally  manured,  will  yield  muchfinore  in  bulk  and  abetter  qual- 
ity of  feed,  when  this  crop  is  frequently  gathered  during  the  season,  than 
if  left  to  grow  until  ripe. 

Mr.  N.  J.  Coleman,  in  a  lecture  before  the  Illinois  Industrial  University, 
on  breeding  horses,  (copied  into  the  Wisconsin  report,)  pleads  for  kinder 
and  more  judicious  treatment  of  these  noble  animals.  Their  stables  are 
frequently  too  close,  with  too  ljttie  light  and  air ;  the  horse  has  lungs, 
and  consumes  a  great  deal  of  oxygen ;  he  is  often  confined  in  a  close 
stall,  which  hardly  permits  him  to  lie  down ;  he  requires  abundance  of  ait 
and  light,  dark  stables  being  the  cause  of  diseased  eyes  in  many  horses. 
Stables  require  windows  as  well  as  houses.  Brood  mares  (of  which  the 
lecturer  keeps  forty)  should  be  worked  or  exercised  a  little  every  day; 
after  foaling  the  work  should  be  very  moderate.  They  require  com- 
fortable stables,  and  they  and  their  colts  should  be  frequently  handled ; 
otherwise  the  colt  may  be  as  wild  a*  a  deer  and  not  easily  controlled  at 
breaking  time;  colts  thus  handled  from  the  first  are  very  easily  broken. 
The  horse  has  more  intelligence  than  he  is  credited  for ;  he  can  see  and 
hear  better  than  a  man,  and  smell  and  feel  just  as  well.  These  facts 
should  be  borne  in  mind  in  taming  him ;  convince  him  that  you  art*  his 
friend,  and  will  not  hurt  him ;  approach  him  by  degrees ;  let  him  smell 
of  your  whip  and  bridle ;  put  on  his  bridle,  and  when  that  is  in  your 
hand  you  are  his  master,  and  in  ten  minutes  he  will  lie  down  completely 
your  slave.  With  a  few  lessons  of  this  kind  he  will  know  his  place,  and 
obey  your  voice. 

Mr.  Jonathan  Periain,  in  a  lecture  before  the  same  institution,  recom- 
mends a  more  general  attention  to  the  culture  of  root  crops,  both  for 
the  table  and  for  stock.  Too  many  farmers  are  content  to  live  for 
three-fourths  of  the  year  on  bread  and  meat,  with  a  scanty  and  precari- 
ous supply  of  vegetables,  when  fifty  or  one  hundred  dollars  expended 
in  seed  and  labor  upon  a  single  acre  would  produce  more  healthful  and 
palatable  sustenance  than  double  the  amount  spent  in  pork,  flour,  and 
doctors'  bills,  besides  the  enhanced  pleasure  produced  by  a  table  laden 
with  various  vegetable  products.  For  stock,  four  bushels  of  carrots  arc 
as  good  for  feeding  as  one  bushel  of  corn  meal;  their  chief  value,  how- 
ever, is  in  feeding  with  grain,  from  their  peculiar  pectiue  and  their 
action  on  the  digestive  organs,  which  enable  cattle  more  readily  to 
assimilate  their  food.  Half  an  acre  in  beets  should  produce  seven 
hundred  bushels;  the  mature  leaves,  stripped  off  from  time  to  time,  will 
feed  a  cow  at  night  and  four  hogs  principally  during  the  summer  and 
fall,  and  give  four  bushels  per  day  for  feeding  for  six  months  in  the 
year— enough  to  fatten  one  cow,  anil  feed  another  for  milk.  One-fourth 
of  an  acre  ef  parsnips  will  fatten  four  hogs,  besides  feeding  four  more 
growing  ones  until  the  next  spring.  Even  tlie  rich  soil  of  the  West,  as 
now  cultivated,  does  not  produce  of  wheat  and  other  cereals  half  as 
much  per  acre  as  is  grown  by  English  farmers,  under  the  system  of  root 
culture  in  that  country,  with  its  attendant  necessity,  deep  plowing. 
To  keep  tip  the  fertility  of  the  West,  more  mixed  husbandry  is  requisite; 
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and  to  carry  its  full  maximum  of  stock,  more  attention  must  be  paid  to 
growing  root  crops.  Some  counties  in  Illinois,  formerly  noted  for  their 
line  stock,  are  now  dependent  upon  Texas  and  the  Red  lliver  countries 
for  the  steers  they  fatten. 

In  the  discussions  of  the  State  Horticultural  Society  the  curious  fact 
was  mentioned  by  Dr.  I.  A.  Lapham  that  many  of  the  beautiful  native 
plants  in  his  collection,  (dried,)  formerly  common,  are  now  scarcely  to  be 
found  in  the  State,  having  been  driven  out  by  the  May-weed,  mullen, 
thistles,  and  other  foreign  weeds,  which  have  taken  their  places.  The 
time  is  near  at  hand  when  his  collection  will  afford  the  only  evidence  of 
the  former  existence  of  many  native  plants  in  certain  counties  of  the 
State. 

Reaches  are  an  uncertain  crop  in  Wisconsin,  though  many  cultivators 
keep  a  few  trees  in  their  grounds.  It  is  noticed  that  whenever  the  ther- 
mometer falls  to  16°  below  zero  the  peach  buds  are  surely  killed,  though 
the  trees  are  not;  they  will  bear  whenever  a  winter  is  passed  in  which 
the  thermometer  does  not  reach  that  point.  The  prairie  soil  is  frequently 
too  rich  for  orchards,  preventing  a  maturG  growth  of  wood ;  the  driest 
and  leanest  places,  with  an  elevated,  cool  aspect,  should  be  selected  for 
the  apple  and  such  other  fruits  as  are  apt  to  suffer  from  excess  of  food 
in  the  soil,  the  cold  winds  of  autumn  and  winter  inducing  early  ma 
turity  of  the  wood.  Such  locations  are  numerous.  Screens  and  belts  of 
evergreens  are  recommended.  Wherever  they  have  been  planted  in 
Illinois  a  marked  amelioration  of  the  severity  of  the  winter  is  per- 
ceptible. 

Favorable  results  have  been  realized  from  the  improved  Siberian  crab 
apple;  many  seedlings  of  great  promise  have  been  raised  from  seeds  of 
this  apple  sent  from  Vermont  twenty  years  ago.  Of  these  seedlings  the 
Marengo,  Chicago,  Coral,  Winter  Gem,  and  Kishwaukee  stand  high  for 
their  flavor  and  keeping  qualities.  Much  is  hoped  from  the  introduc- 
tion of  the  new  Eussian  apples,  of  which  several  sorts  were  introduced 
by  private  enterprise  a  few  years  ago.  Two  hundred  and  forty  varieties 
were  also  imported  by  the  Department  of  Agriculture,  this  season,  of 
which  grafts  have  been  freely  disseminated  to  horticultural  associations 
and  nurserymen,  particularly  in  the  Northwest. 

ILLINOIS. 

The  seventh  biennial  volume  of  Transactions  of  the  Illinois  State 
Agricultural  Society,  edited  by  J.  P.  Eeynolds,  secretary  of  the  society, 
is  filled  with  facts  of  permanent  interest  pertaining  to  the  various  de- 
partments of  industry  and  the  agriculture  of  Illinois.  Besides  the  usual 
statistics  and  reports  it  comprises  the  proceedings  of  the  State  Horti- 
cultural Society ;  an  elaborate  report  by  the  editor,  as  State  commissioner 
to  the  late  Paris  exposition ;  the  proceedings  of  the  American  Conven- 
tion on  Texas  fever;  essays  on  Climatology;  on  Hedges;  on  Manufac- 
tures in  Illinois,  and  details  of  the  culture  of  various  crops  in  the  State. 

The  annual  fairs  of  this  society  have  been  uniformly  successful ;  the 
receipts  of  the  last  year  were  $24,090  92;  disbursements,  $20,191  92. 

The  custom  of  holding  large  tracts  of  land,  of  live  hundred  acres  up 
to  ten  thousand  or  more,  in  some  parts  of  tne  State,  is  deprecated,  as 
resulting  in  sparse  settlements,  few  schools  and  churches,  and  neglect 
of  all  the  small  essentials  of  society  as  well  as  of  agriculture.  A  proper 
system  of  drainage,  both  as  a  sanitary  measure  and  as  a  means  of  in- 
creasing the  agricultural  wealth  of  the  State,  it  is  suggested,  should 
receive  encouragement  and  assistance  from  the  State,  as  is  the  case  in 
England. 
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The  report  on  the  Texas  or  splenic  fever  extends  over  twenty  pages; 
and,  after  giving  many  facts  as  well  as  theories,  which  cover  the  whole 
range  of  speculation  on  this  subject,  the  commissioners  come  to  the  fol- 
lowing conclusions,  which  they  assume  as  proved  by  their  observations, 
though  they  state  that  the  second  and  third  points  may  bear  further 
discussion : 

1.  That  isolation  of  native  stock  from  Texas  herds  is  imperatively  demanded  during 
the  hot  Bnmmer  months. 

2.  That  one  day's  contact,  or  the  crossing  of  the  trail  of  the  Texas  herds  by  native 
cattle,  does  not  infect  the  native  stock,  hat  continuous  contact  and  grazing  after  them 
is  necessary  to  produce  the  disease. 

3.  The  native  cattle  do  not  contract  the  disease  by  being  fed  with  the  Texans  in  dry 
lots. 

4.  That  the  disease  is  not  disseminated  by  Texas  cattle  that  have  been  iri»fereri  in 
Arkansas,  Kansas,  Missouri,  Illinois,  or  Iowa,  nor  has  the  disease  been  known  to  prevail 
after  the  autumnal  rains  and  frosts. 

The  trade  in  Texas  cattle  is  one  of  vast  importance,  not  only  to  Illi- 
nois but  to  the  whole  country.  Texas  wants  a  market  for  her  untold 
thousands  of  cattle,  and  the  Western  States  want  this  stock  to  graze 
their  millions  of  acres  of  rich  native  grasses,  and  to  give  them  a  market 
for  their  millions  of  bushels  of  surplus  corn.  As  a  means  of  preventing 
the  Texas  fever,  stock-growers  are  advised  to  keep  a  barrel  of  heavy  coal 
oil,  which  has  from  8  to  12  per  cent,  of  carbolic  acid;  also  a  quart  of  liquid 
carbolic  acid,  which  contains  90  per  cent,  of  pure  acid :  the  latter  wily 
is  soluble  in  water.  The  heavy  oil  should  be  sprinkled  on  the  floors  of 
the  barns,  and  especially  on  the  droppings,  as  fast  as  made.  The  wood- 
work of  the  stalls  should  be  covered  also  with  the  liquid  substance, 
spread  on  by  a  common  whitewash  brush,  and  the  stock  be  kept  iso- 
lated. No  strange  animal  should  be  allowed  to  come  on  the  place,  or  have 
access  to  running  water  visited  by  other  animals.  The  dung  and  urine 
of  sick  animals  are  the  chief  means  of  propagating  the  contagion ;  it 
is  often  diffused  even  by  the  dung  which  adheres  to  the  shoes  of  at- 
tendants. 

Western  sheep  farmers  are  urged  to  pay  greater  attention  to  root 
crops,  which  can  be  grown  freely  throughout  the  West  and  which  wonld 
materially  improve  the  luster  of  the  wool.  A  practical  sheep  fanner 
says,  paradoxical  as  it  may  seem,  "  if  sheep  are  fed  with  all  the  roots 
they  can  eat,  they  will  consume  double  the  quantity  of  corn  and  put  on 
three  times  the  weight  they  will  do  with  corn  alone."  They  should  be 
pastured  on  tame  grasses,  the  higher  and  more  rolling  the  ground  the 
better.  No  breed  can  be  kept  on  prairie  grass  without  becoming  thin 
and  worthless.  Many  failures  in  this  business  might  have  been  avoided 
if  this  fact  had  been  recognized.  The  "  bush  sheep,"  as  those  are  called 
which  feed  on  this  grass,  can  be  distinguished  in  the  pens  at  Chicago 
almost  at  a  glance;  and  the  character  of  the  country  and  the  extent 
to  which  tame  grass  abounds  therein,  are  indicated  by  the  sheep  that 
are  driven  from  it. 

Mr.  Meehan,  in  an  essay  on  the  diseases  of  the  pear,  says  debility  is 
the  cause  of  much  of  the  trouble ;  and  this  want  of  vigor  is  produced 
by  excessive  summer  and  root  pruning,  which  so  weakens  the  wood-pro- 
ducing principle  as  to  induce  inflorescence,  according  the  well-known  law 
that  nature  always  makes  an  effort  to  reproduce  the  plant,  in  proportion  to 
its  danger  of  death.  When  pear  trees  produce  flowers  and  no  fruit,  and 
the  blossoms  have  had  no  external  injury,  it  may  be  safely  assumed 
that  the  soil  is  deficient  in  nutritive  elements,  that  too  much  summer 
pruning  has  been  done,  or  too  many  surface  roots  destroyed  by  a  per- 
sistent stirring  of  the  soil.    Pears  cannot  be  grown  to  great  perfection 
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except  in  rich  and  generous  soils.  Boot  crops  cannot  be  raised  between 
the  trees  without  breaking  up  the  ground,  which  destroys  their  surface 
roots,  the  most  valuable  of  all  roots.  The  best  method  is  to  sow  down 
with  giass,  and  manure  the  surface  two  or  three  times  a  year;  the  grass 
roots  will  never  run  deep,  nor  exhaust  the  soil.  Twice  as  many  trees 
can  thus  be  grown  on  ground  where  root  crops  .are  not  grown ;  and, 
if  too  thick,  after  twenty  years'  growth,  they  can  be  thinned  out.  Any 
one  will  notice  the  comparative  freedom  from  debility  of  trees  grown 
for  years  in  grass,  over  those  grown  in  constantly-stirred  soil.  Old  pear 
trees  in  Mr.  Meehan's  garden,  eight  to  nine  feet  in  circumference, 
always  bear  when  they  have  any  flowers  at  all,  always  have  healthy  foli- 
age, always  set  most  of  their  blossoms,  and  drop  only  fruit  punctured 
by  insects,  enough  being  always  left  to  produce  plentifully  j  while  any- 
where in  soils  with  regularly-stirred  surfaces  will  be  seen  innumerable 
flowers  with  little  fruit,  and  with  those  which  do  set  great  numbers  are 
found  afterward  upon  the  ground,  having  fallen  off  from  no  other 
cause  than  sheer  inability  in  the  weakened  vital  principle  to  maintain 
them.  Leaf  blight  and  innumerable  diseases  follow  excessively  weakened 
vitality ;  and  though  fire-blight,  cracking,  and  other  diseases  are  the 
means  of  destruction  to  many  thousands  of  bushels  of  pears  annually, 
debility  destroys  its  tens  of  thousands. 

Mr.  W.  P.  Pierson,  of  Onarga,  in  an  article  ou  the  philosophy  of  under- 
draining,  says  that  thought,  observation,  and  recent  experiments  have 
brought  him  to  the  conclusion  that — 

The  job  of  finishing  up  this  world  can  never  bo  completed  uutil  a  considerable  por- 
tion of  it  is  well  under-drained ;  and  I  do  not  know  but  I  am  safe  in  saying,  until  it  is 
well  tilo-drained.  Very  certain  it  is  that  there  are  immense  and  untold  resources  in 
air  and  earth,  all  intended  for  the  benefit  of  the  human  race,  that  can  never  be  made 
available  for  the  purposes  for  which  they  were  intended  until  a  vast  amount  of  ditch- 
ing is  done.  Nature  has  already  provided,  on  a  most  magnificent  scale,  for  the  under- 
drawing of  extensive  tracts  of  country ;  but  the  richer,  the  better,  the  greater  portions 
of  earth's  surface  can  never  be  drained  by  any  channels  now  existing,  or  that  nature 
ever  can  or  will  provide.    This  is  a  task  that  is  assigned  to  man. 

Mr.  Pierson  says  the  fertile  soil  of  Illinois  rests  generally  on  a  tight 
subsoil,  so  that,,  one  season  with  another,  a  large  portion  of  it  is  satu- 
rated with  water  six  to  eight  months  in  the  year.  What  is  not  satu- 
rated is  damp  and  cold,  from  the  presence  of  stagnant  water  in  the  tight 
subsoil.  Hence  it  is  that,  under  the  present  system  of  cultivation,  not 
one  foot  in  live  of  this  unrivaled  soil  can  ever  be  made  practically  avail- 
able for  the  purposes  of  agriculture ;  and  where  only  fifteen,  twenty,  or 
thirty  bushels  of  corn  are  grown,  sixty,  eighty,  and  one  hundred  bushels 
could  be  raised  with  less  labor  and  more  certainty.  Here,  too,  is  the 
true  source  of  many  of  the  diseases  that  sweep  through  orchards  and 
vineyards,  blasting  the  hopes  of  the  cultivator.  Relief  to  these  draw- 
backs, to  a  large  extent,  will  be  found  in  the  adoption  and  execution,  as 
far  as  time  and  means  will  permit,  of  a  thorough  system  of  tile-draining 
in  conjunction  with  deep  and  thorough  culture.  Mr.  Pierson,  in  conclu- 
sion, says : 

Draw  off  the  cold  and  stagnant  waters ;  check  the  immense  draught  from  the  warmth 
of  the  soil  by  evaporation  j  set  in  motion  tho  bright  steel  clipper,  the  roller,  the  har- 
row, the  cultivator,  and  tho  subsoiler ;  send  the  richly-laden  rain-water,  the  warm, 
well-freighted  atmosphere,  and  the  life-giving  dew  coursing  down  through  the  soil  to 
the  utmost  depths  to  which  vegetation  can  penetrate ;  let  in  every  element  from  the 
surface  that  will  hasten  the  chemical  decompositions  and  combinations  by  which  the 
elements  in  air  and  in  earth  become  available  for  the  support  of  plant  life ;  let  nature 
have  free  course  and  do  her  legitimate  work,  and  results  will  bo  witnessed  ou  the 
prairies,  in  the  grain-field,  the  meadow,  the  orchard,  the  vineyard,  that  will  astonish 
the  world  and  gladden  the  hearts  of  the  tillers  of  the  soil. 

Mr.  Parker  Earle,  of  South  Pass,  thinks  that  drainage  and  deep  culture 
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will  afford  a  remedy,  in  great  part,  for  leaf  blights  ami  mildews,  for  sus- 
pended growth  in  summer,  and  long-protracted,  unhealthy  growth  in 
autumn,  with  hope  of  relief  from  the  terrible  scourge  of  rot  in  peaches 
and  grapes,  and  possibly  some  amelioration  of  pear  blight.  It  is  a  re- 
markable fact  that,  while  Providence  has  given  the  Western  States  more 
than  an  average  amount  of  rain,  which,  if  properly  husbanded  by  deep 
culture,  would  add  richness  to  the  land  and  supply  every  season  and  stage 
of  plant  growth  with  necessary  moisture,  the  West,  in  fact,  suffers  every 
year  the  most  damaging  droughts.  The  annual  rain-fall  in  southern  Illi- 
nois is  about  fifty  inches,  while  New  England  has  about  forty,  and  Old 
England  about  twenty-five.  About  twenty  inches  of  water  are  annually 
evaporated  in  Illinois,  which  amount  would  be  materially  reduced  by- 
drainage,  thus  saving  heat  in  the  soil  in  seasons  of  excessive  rain,  which 
are  the  cool  seasons  of  the  year. 

Professor  William  M.  Baker,  of  the  Industrial  University  of  Illinois, 
in  an  essay  on  climatology,  asserts  that  meteorology  influences  the 
health,  habits,  and  even  the  morals  of  men.  The  results  of  destroying 
the  forests  in  various  countries  are  deplorable,  diminishing  the  annual 
rain-fall,  while  freshets  become  greater,  though  not  lasting.  Many 
streams,  formerly  with  ample  power  all  the  year  round,  now  afford  it 
only  in  the  spring  and  autumn,  and  many  others  have  degenerated  into 
mere  torrents.  His  illustrations  of  these  facts,  though  full  of  interest, 
are  too  numerous  to  be  copied  or  abridged. 

The  report  of  Mr.  J.  P.  Reynolds,  State  agent  at  the  Universal  Exposi- 
tion at  Paris,  is  replete  with  facts  and  suggestions.    The  first  and  un- 
expected feature  in  the  landscape  of  France  that  strikes  an  American 
is  the  prairie-like  openness  of  prospect,  resulting  from  the  absence  of 
farm-houses,  with  their  clusters  of  secondary  buildings,  which  every- 
where dot  American  scenery.    Now  and  then  a  pretentious  chateau, 
with  some  accessories,  is  to  be  seen.    Proprietors,  tenants,  and  hired 
laborers  reside  in  adjacent  villages,  where  each  family  occupies  the 
narrowest  limits  consistent  with  its  actual  need  of  shelter  and  rest. 
Their  dwellings  may  have  been  built  fifty,  one  hundred,  or  even  five 
hundred  years  ago ;  their  gray  stone  walls,  red-tiled,  roofs,  or  moss- 
covered  thatch  tell  no  story  of  their  age.    Nothing  about  them  suggests 
an  idea  of  modern  or  even  individual  taste.    The  iron  rule  of  rigorous 
necessity,  exacting  durability  and  economy,  would  seem  to  have  pre- 
scribed their  forms,  materials,  and  proportions.    A  striking  feature  of 
the  economy  universally  practiced  in  France  is  the  utilization  of  all 
available  wall-surface  for  the  production  of  fruit ;  that  is,  its  incidental 
culture  against  walls,  barriers,  and  structures  erected  for  other  pur- 
poses eiftirely.    Mr.  Keynolds  thinks  that  this  incidental  product  ex- 
ceeds the  entire  fruit  crop  of  Illinois.    There  is  scarcely  a  farmer  who 
may  not  profit  by  the  suggestion.    An  abundance  of  delicious  fruit 
could  thus  be  raised  by  every  family,  without  waiting  to  build  a  trellis 
or  an  arbor.    The  bare  walls  of  his  dwelling,  fences,  and  outbuildings 
offer  surfaces  that  would  produce  better  fruit,  and  with  more  certainty, 
than  the  open  vineyard  or  orchard,  and  are  ready  for  use  without  the 
outlay  of  an  additional  dollar.    A  large  part  of  the  wood  consumed  as 
fuel  in  France  is  afforded  by  faggots,  obtained  by  pruning  poplars,  wil- 
lows, elms,  and  birches,  that  grow  along  the  margins  of  brooks,  and  on 
the  confines  of  fields.    This  is  obtained  without  detriment  to  the  crops, 
or  appreciable  loss  in  any  respect.    More  than  160,000  acres  are  devoted 
to  the  production  of  the  osier  willow,  of  which  a  million  of  pounds  are 
exported  to  the  United  States. 

It  is  singular  that  no  British-made  plow  received  a  prize  at  this  in- 
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ternational  trial,  although  one  of  them  was  held  by  one  of  the  best 
plowmen  of  England,  and  certainly  performed  its  work  to  the  entire 
satisfaction  of  its  manufacturer.  English  plows  generally  do  not  "scour," 
and  have  been  condemned  as  unwieldy,  heavy-draught  "  horse  killers," 
doing  little  execution  in  proportion  to  the  strength  of  team  required  to 
draw  them.  The  English,  however,  seem  to  have  attained  perfection  in 
constructing  the  plow  that  realizes  their  ideas  of  perfect  work — to  turn 
a  furrow-slice,  at  whatever  depth,  so  evenly  and  gradually  as  scarcely 
to  disturb  its  component  particles  of  earth  in  their  relatious  to  each 
other.  The  line'  of  furrow  must  be  entirely  straight,  and  the  furrow- 
slice  unbroken.  But  other  tools  and  after  labors  are  necessary  for  pul- 
verizing and  preparing  the  seed-bed  for  the  incorporation  of  manures 
and  the  reception  of  the  grain. 

The  consumption  of  cheese  in  Europe  is  enormous.  Paris  consumes 
annually  about  11,000,000  pounds,  and  all  France  not  less  than  200,- 
000,000.  American  factory  cheese  is  now  imported  largely  into  France 
and  England,  of  a  quality  equal  to  the  best  English.  Out  of  the  general 
habit  of  eating  cheese,  however,  has  grown  up  a  multitude  of  tastes, 
prejudices,  and  notions,  so  that  the  richest  and  best  American  and 
English  cheese,  made  from  the  milk  of  the  finest  cows,  fed  on  the 
choicest  grasses,  and  having  a  delicious  flavor  to  the  un perverted  taste, 
is  thrown  aside  by  thousands  for  a  cheese  made  from  goats'  milk,  with 
a  pungent  scent,  utterly  repelled  by  the  natural  nose,  and  strong  enough 
to  give  early  notice  of  its  presence  to  a  person  approaching ;  or  for 
another  kind,  made  from  ewes'  milk,  into  which  have  been  introduced 
moldy  bread  and  the  sporules  of  a  cryptogamic  plant,  after  which  the 
cheese  is  placed  in  cool,  moist  caves,  under  conditions  developing  the 
rapid  growth  of  the  fungus  and  reaching  its  desirable  flavor  when  a 
blue-mold  has  permeated  and  discolored  the  whole  mass.  The  latter 
is  extolled  by  some  as  the  "king  of  cheeses, r  and  upwards  of  6,000,000 
pounds  are  annually  made  in  France,  requiring  the  milk  of  200,000 
ewes.  It  sells  at  the  caves  for  about  12  cents  a  pound.  It  is  exported 
to  various  countries,  and  in  New  York  its  admirers  pay  40  cents  a  pound 
for  it. 

IOWA. 

Dr.  J.  M.  Shaffer,  secretary  of  the  Iowa  State  Agricultural  Society,  gives 
a  general  view  of  the  agriculture  of  the  State  during  the  past  year, 
abstracts  of  the  reports  of  seventy -five  county  and  district  societies, 
and  several  essays,  by  western  writers,  on  tho  agricultural  development 
of  the  State.  The  volume  comprises  also  the  annual  report  of  the  Hor- 
ticultural Society,  and  is  entirely  original.  The  total  receipts  of  the 
society  were  $66,209 ;  paid  out  in  premiums,  $39,573,  or  nearly  67  per 
cent. 

The  past  year,  upon  the  whole,  was  unfavorable  to  the  farmers  of  the 
State,  from  various  causes.  The  weather  and  excessive  rains  were  dis- 
astrous to  the  cereals ;  there  was  also  a  large  decrease  in  the  number  of 
sheep,  and  in  the  production  of  wool,  with  losses  of  swine  from  dis- 
ease; a  largely  increased  acreage  of  wheat,  with  a  crop  inferior  in 
quality  as  well  as  quantity ;  a  lamentable  decline  in  the  cultivation  of 
artificial  timber;  a  falling  off  in  the  corn  crop,  though  prices  were 
higher  than  for  many  years ;  enormous  crops  of  grass,  but  materially 
injured  in  harvesting ;  great  inferiority  in  the  quality  of  apples  and  a 
potato  crop  unparalleled  in  quantity,  with  a  loss  of  thousands  of  acres 
from  an  untimely  freeze  in  October. 

The  rainfall  was  enormous,  40.56  inches,  against  32.25  in  1868,  and 
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28.6  in  1867,  marking  it  as  the  "  rainy  year.*7  Seven  inches  of  rain  fell 
in  April  and  May,  that  were  disastrous  in  planting  and  working  the 
corn  crop;  and  the  tremendous  rains  of  these  months  cansed  a 
partial  failure  of  the  wheat,  which,  just  before  harvest,  gave  promise  of 
the  largest  yield  ever  gathered  in  the  State.  Besides,  the  damages  to 
roads,  bridges,  farms,  and  fences  from  floods  and  high  waters  may  be 
counted  by  millions  of  dollars. 

Great  losses  were  sustained  in  swine  by  "hog  cholera,"  though  many 
affections,  causes,  symptoms,  and  results  are  probably  classed  under 
this  general  term.  Horses  are  generally  better  cared  fdr  than  any  other 
farm  stock,  and  diseases  therefore  are  less  frequent  among  them.  A 
marked  improvement  is  also  noticed  in  horses,  of  which  the  assessors 
returns  show  nearly  r>00,000  in  the  State.  Stallions  of  the  Gorman  and 
other  improved  breeds  have  been  imported  into  several  counties,  and  a 
strong  infusion  of  good  blood  may  be  expected  in  the  future  production 
of  this  useful  animal.  In  some  counties  cattle  suffered  from  disease 
supposed  to  be  induced  by  eating  smutty  corn.  Sheep  sustained  greater 
losses  from  diseases  than  any  other  farm  stock,  and  a  large  falling  off 
in  the  wool-clip  is  shown.  This  has  caused  a  general  neglect  of  sheep, 
and  many  thousands  have  been  slaughtered  for  their  pelts ;  in  Jackson 
County  alone  not  less  than  four  thousand.  The  dogs  increase  faster 
than  the  sheep,  and  their  ravages  have  been  enormous ;  it  is  estimated 
that  the  sheep  killed  by  them  during  the  year  were  worth  $150,000.  An 
encouraging  improvement  is  noticed  in  cattle,  by  the  introduction  in 
numerous  localities  of  improved  breeds,  and  line  cattle  will  induce  the 
cultivation  of  tame  grasses  and  a  lessening  of  the  area  of  wheat  culture. 
The  new  varieties  of  oats  distributed  by  the  Department  of  Agriculture 
have  yielded  very  largely  and  met  public  expectation. 

The  wheat  crop  was  large  in  the  aggregate,  notwithstanding  the 
heavy  rains,  and  about  10,000,000  bushels  were  exported ;  an  increase  of 
nearly  a  million  of  bushels  over  the  previous  year.  Iowa  had  also  a 
surplus  of  25,000,000  bushels  of  corn,  and  over  4,000,000  bushels  of 
other  cereals.  This  gives  a  large  business  to  the  two  thousand  miles  of 
railroad  existing  in  the  State,  (six  hundred  of  which  were  built  lari 
year.)  Farmers  are  advised  not  to  give  up  the  culture  of  sorghum. 
The  product  of  the  crop  in  3868  was  2,592,393  gallons,  and  with  proper 
care  in  its  culture  and  manipulation,  which,  it  is  alleged,  it  has  seldom 
received,  it  can  be  made  one  of  the  best  paying  crops  in  the  State. 

The  laws  passed  in  1859  and  1868  to  protect  wild  game  from  indis 
criminate  slaughter,  and  to  prevent  the  reckless  killing  of  insectivorous 
birds,  give  great  satisfaction.  -Farmers  and  fruit-growers  believe  in  the 
wisdom  of  these  laws,  and  are  determined  they  shall  not  be  violated 
with  impunity.  It  is  recommended  that  the  legislature  also  take  steps 
to  protect  domestic  animals  from  the  heartless  and  thoughtless  brutality 
of  many  who  use  them  only  as  a  source  of  immediate  profit. 

The  receipts  of  the  society  last  year  were  $66,209,  the  largest  of  its 
existence,  exceeding  the  previous  year  by  $12,738  19 ;  60  per  cent,  was 
paid  out  in  premiums,  leaving  but  little  for  permanent  improvements 
and  current  expenses.  The  number  of  entries  at  the  last  State  fair  wa* 
2,645,  exceeding  that  of  any  previous  fair  by  849. 

To  show  the  rapid  increase  of  population  and  wealth  in  the  State  a 
few  counties  are  mentioned.  Black  Hawk  County  has  doubled  its 
population  in  two  years,  and  last  year  it  produced  1,500,000  bushels  of 
wheat,  three  times  the  product  of  1867.  Similar  results  are  given  of 
other  countieSj  although  but  a  mere  fraction  of  the  State  is  yet  under 
the  plow. 
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Mr.  P.  0.  Comptou,  of  Ames,  Story  County,  Iowa,  gives  the  following 
account  of  his  experience  in  plowing  by  steam  on  the  prairies,  the  natural 
place  for  such  operations.  The  machine  was  invented  by  Mr.  Thomas 
S.  Minnis,  of  Meadville,  Pennsylvania : 

Tlio  machine  (of  15-horse  power)  consists  of  a  boiler,  on  engine  on  each  side  working 
on  tho  same  shaft,  a  quarter  apart,  after  the  manner  of  railroad  locomotives  and  tho 
usual  connections,  all  resting  on  two  runners,  six  feet  apart  and  nearly  eight  feet  long, 
something  liko  a  sled.  These  runners  glide  over  rollers  fixed  in  endless-chain  tracks. 
The  tracks  revolvo  in  an  ellipse,  and  the  drive-wheels  move  the  chains  and  propel 
the  machine  forward  or  backward  by  the  same  motion.  Either  side  may  be  run  independ- 
ently of  the  other.  By  this  means,  when  drawing  a  load,  it  is  easily  turned  or 
guided.  When  ready  for  work,  its  weight  is  about  eight  tons.  Tho  width  of  the  endless- 
ehain  tracks  is  one  foot,  fpving  a  contact  with  the  ground  of  about  2,300  square  inches, 
and  a  traction  power  limited  only  by  tho  weight. 

Attached  to  the  machine  were  live  14-inch  breaking-plows  in  a  solid  frame,  so  ganged 
as  to  turn  an  aggregato  of  a  littlo  over  six  feet.  We  ran  out  on  the  prairie,  a  crowd 
following  to  see  the  machino  sink  in  the  first  slough.  They  were  disappointed.  It 
rode  across  more  lightly  or  with  less  impression  than  did  the  empty  wagons  which  fol- 
lowed. It  drew  tho  live  plows  through  the  toughest  prairie  sod,  frequently  beam  deep, 
on  up  and  down  grade,  and  through  hard  aud  sott  ground.  The  "  traction  "  power  of  the 
machine  was  not  fully  tested.  It  frequently  drew  tho  plows  with  only  one  side  in  gear, 
showing  this  power  to  be  equal  to  drawing  twico  as  many  plows.  In  this  respect  it 
filled  what  Professor  Brainard,  in  his  excellent  u  History  of  Amoricau  Inventions  for 
Cultivation  by  Steam,"  pronounces  the  great  want  of  all  machines  heretofore  tried.  It. 
rode  over  dead  furrows,  ditches  and  rough  places  as  smoothly  as  a  sled,  touching  only 
the  highest  points.  It  also  ran  over  plowed  ground  with  scarcely  an  appreciable  in- 
crease of  power,  was  under  perfect  control,  and  could  be  moved  either  way  to  an  inch. 
In  short,  it  ran  easier,  proved  stronger,  and  performed  every  way,  in  tho  main,  better 
than  was  anticipated,  and  in  the  essential  necessities  of  such  a  machine  is  a  success. 

MISSOURI. 

The  fifth  annual  report  of  the  State  Board  of  Agriculture  of  Missouri 
comprises  the  transactions  of  the  board;  abstract^  of  the  proceedings 
of  the  county  agricultural  societies  for  1869;  essays  on  agricultural  topics; 
proceedings  of  the  State  Horticultural  Society ;  and  the  second  annual 
report  on  the  noxious,  beneficial,  and  other  insects  of  Missouri,  by  Chas. 
V.  Kiley,  State  entomologist.  This  report  is  made  to  the  State  board,  and 
is  full  of  instructive  information,  detailed  in  popular  style,  and  still  based 
on  scientific  accuracy.  The  receipts  of  the  board  for  its  last  fiscal  year 
were  $6,891  60 ;  its  expenses  $6,509  22,  leaving  a  balance  of  $382  38. 

Tb^  St.  Louis  Agricultural  and  Mechanical  Association  is  an  inde- 
pend*  nt  organization,  projected  by  several  hundred  public-spirited  citi- 
zens of  that  city,  for  the  purpose  of  establishing  a  popular  annual  fair. 
It  has  a  capital  stock  of  $82,000,  the  interest  of  which  is  applied  to 
improving  its  grounds.  During  the  last  thirteen  years  it  has  expended 
several  hundred  thousand  dollars  in  various  improvements  and  in  an- 
nual premiums,  and  last  year  its  premium  list  was  increased  to  $30,000. 
It  has  built  a  spacious  amphitheater,  with  an  arena  250  feet  wide,  that 
will  seat  twelve  thousand  people  comfortably,  giving  to  each  person  a 
view  of  the  exhibition  in  the  arena,  with  two  promenades  accommodating 
twenty-four  thousand  more,  so  that  this  immense  structure  will  shelter 
thirty-six  thousand  persons ;  yet  at  the  last  fair  it  proved  insufficient, 
as  thousands  could  not  be  accommodated,  and  it  is  now  determined  to 
erect  a  new  building,  one-half  size  larger  than  the  present  one.  A 
mechanical  hall  and  one  for  machinery  have  also  been  erected,  at  an  ex- 
pense of  $40,000.  Its  last  fair  was  a  splendid  success,  there  being  nearly 
six  thousand  entries,  and  the  spacious  apartments  of  the  association 
were  overcrowded,  and  many  fine  specimens  not  seen  for  want  of  room. 

Mr.  A.  B.  Trabue,  of  Hannibal,  Missouri,  doubts  the  expediency  of 
cooking  grain  for  hogs.  After  a  series  of  experiments  on  the  most  econom- 
ical use  of  corii  and  other  cereals  in  fattening  and  wintering  stock  hogs, 
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(having  reference  to  temperature  also,)  he  arrived  at  conclusions  exactly 
opposite  to  those  held  several  years  ago  by  Professor  Mapes,  Cassias 
M.  Clay,  the  Shakers,  and  perhaps  farmers  generally,  in  fevor  of  the 
economy  of  boiling  food  for  stock.  Mr.  Trabue's  Experiments,  made 
with  the  "  Chester  Whites,"  led  him  to  the  following  conclusions : 

1.  That  the  breed  of  hogs  has  been  improved ;  that  we  have  now  one  breed,  if  not 
more,  that  can  extract  every  particle  of  nutriment  ironi  raw  corn ;  that  can  do  their 
own  husking,  shelling,  taking  to  mill,  grinding,  packing  back,  straining  and  boiling, 
much  better  than  we  can  do  it  for  them. 

2.  That  the  best  temperature  in  which  to  fatten  hogs  is  from  42°  to  60°,  which  is  usually 
found  from  tho  last  of  August  to  the  middle  of  October. 

3.  That  they  should  have  shelter,  or  access  to  it. 

4.  If  the  fall  is  dry,  they  should  be  turned  into  the  field,  to  help  themselves  before 
the  corn  hardens,  and  after  it  is  out  of  the  milk. 

5.  All  there  is  in  corn  is  18  to  20  pounds  of  pork  to  the  bushel,  and  if  fed  to  an  im- 
mature pure-bred  hog,  cooking  does  not  help  it. 

Mr.  Trabue's  theory  is,  that  nothing  should  bo  fed  to  animals  in  a 
moist  state,  whether  horses,  cows  or  hogs,  as  they  are  thereby  tempted 
and  enabled  to  swallow  their  food  unmasticated ;  while  the  more  they 
chew  it,  the  better  and  more  intimately  it  is  imbued  with  saliva,  and 
the  more  easily  digested. 

Mr.  A.  P.  Mills,  of  Warren  County,  advises  greater  attention  to  produc- 
ing combing  and  delaine  wools,  for  which  the  climate  of  Missouri  is  as 
good  as  that  of  Kentucky,  where  they  have  been  successfully  grown. 
While  in  growing  fine  wools  wo  have  to  compete  with  South  America 
and  Australia,  where  they  can  be  produced  profitably  at  eight  cents  a 
pound,  we  can  raise  the  grades  in  question  at  less  cost  than  England  or 
Canada,  our  greatest  competitors:  and  French  and  English  manufac- 
turers want  all  the  wools  of  this  description  that  are  produced  in  their 
respective  countries.  An  immense  demand  exists  for  these  wools  in 
making  lastings  and  uppers  for  ladies'  and  childrens1  shoes,  the  single 
town  of  Lynn,  Massachusetts,  requiring  this  class  of  goods  to  the 
amount  of  81,500,000  per  annum ;  and  this  is  only  one  branch  of  trade 
in  which  these  wools  are  used.  Upwards  of  12,000,000  pounds  are  now 
annually  required  in  the  United  States,  for  which  our  manufacturers 
have  to  depend  chiefly  on  Canada.  The  fleeces  of  the  Cotswold  and 
Leicester  are  preferred  by  the  best  manufacturers.  These  are  also  good 
breeders  and  feeders,  and  as  mutton  sheep  far  superior  to  the  fine-wool 
or  the  native  sheep,  and  at  four  years  old  frequently  weigh  three  hun- 
dred to  four  hundred  pounds. 

Fruit-raising  begins  to  attract  attention.  Large  vineyards  flourish  in 
various  parts  of  the  State,  and  Missouri  wines  are  well  known  in  the 
Eastern  markets  for  their  combinations  of  rich  flavor,  delicacy,  and 
strength.  Apples  are  a  successful  crop,  particularly  on  dry  or  well 
drained  soils ;  in  the  northern  part  of  the  State  early  winter  sometimes 
catches  tho  apples  before  they  are  gathered.  If  there  is  snow  on  the 
ground,  a  loss  of  the  fruit  is  prevented  by  shaking  it  into  the  snow 
before  the  sun  has  power  to  thaw  the  apples ;  they  are  seldom  injured 
by  freezing  if  gradually  thawed.  Boot-pruning  has  been  successfully 
practiced  for  throwing  pear  trees  into  bearing,  and  also  for  preventing 
the  blight;  say,  for  trees  two  inches  through,  prune  from  twelve  to  four- 
teen inches  in  diameter  to  a  ball  of  roots  5  trees  three  inches,  prune 
eighteen  inches  from  the  trunk ;  and  for  every  inch  of  diameter  of  the 
stem,  give  a  foot  of  radius  in  describing  the  circle  around  the  root-ball 
to  be  left.  Lime  slacked  with  warm  water  and  tlirown  into  trees  will 
kill  the  bark-louse  and  all  other  soft-skinned  insects.  Plums  are  given 
over.to  the  curculios,  which  are  traveling  westward  at  the  rate  of  sixty 
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miles  annually,  and  must  reach  California  in  a  few  years,  as  they  will 
find  their  way  there  in  fruits  and  old  fruit  packages.  No  preventive 
of  their  ravages  has  yet  been  found. 

At  the -discussion  of  the  State  Horticultural  Society  it  was  stated 
that  grapes,  much  shriveled  by  long  keeping,  regain  their  plumpness  by 
being  dipped  into  hot  water  and  honey,  or  even  hot  water  alone.  The 
Concord,  Delaware,  and  Wilder,  (Sogers'  No.  4,)  appear  to  be  the  lead- 
ing varieties  for  the  table,  and  the  Ives  for  red  wine.  The  Concord  is 
productive  to  a  fault,  4,000  pounds  to  the  acre  being  not  an  uncommon 
crop.  Such  overbearing  enfeebles  the  vines,  and  thinning  out  to  a  rea- 
sonable fruitfulness  is  advisable  on  all  accounts.  Mr.  A.  S.  Burrill,  of 
Livingston  County,  has  the  largest  pear  orchard  in  the  State,  containing 
upwards  of  ten  thousand  pear  trees. 

The  report  of  Mr.  Charles  V.  Riley,  the  State  entomologist,  comprising 
one  hundred  and  fifty  pages,  is  frill  of  details  in  regard  to  the  many 
insects  that  have  attracted  attention  the  past  year,  either  by  their  mis- 
chief or  their  benefits.    The  common  apple- worm  has  been  less  injurious 
than  formerly,  and  consequently  the  orchards  were  loaded  with  feir 
fruit.    To  destroy  this  insect  it  is  recommended  to  place  old  pieces  of 
rumpled  rag  or  carpet  in  the  crotch  of  the  tree ;  the  worms  gather  and 
spin  up  in  them,  and  can  be  gathered  and  killed  by  wholesale,  by 
scalding  the  rags,  or  running  them  through  the  wringer  of  a  washing- 
machine.    The  apple-root  plant  louse  has  become  troublesome  in  some 
parts  of  the  State.    It  is  a  woolly  insect,  visible  on  uncovering  the 
roots,  which  will  be  found  in  a  knotted,  clubbed  condition,  many  of 
them  being  merely  a  mass  of  excrescences,  which  so  check  the  circula- 
tion of  the  sap  that  the  tree  finally  dies.    The  best  remedy  is  to  drench 
the  roots  of  an  infested  tree  with  boiling-hot  water,  in  quantities  large 
euough  to  penetrate  every  part  of  the  roots.    No  danger  of  injury  to  the 
trees  need  be  feared,  as  it  is  a  general  rule  that  vegetable  organizations 
will  stand  a  much  higher   temperature  than   animal?  and   boiling 
water  has  been  effectually  employed  for  many  years  to  kill  the  borer  in 
the  collar  of  peach  trees,  and  the  onion  maggot,  without  injuring  the 
growing  onions.    The  plum  curculio,  still  master  of  the  field,  has  found 
a  new  enemy  in  a  minute  yellow  thrips  that  attacks  it  in  a  vulnerable 
point,  destroying  vast  numbers  of  its  eggs.    It  is  hoped  that  in  a  few 
years  these  thrips  will  reduce  the  numbers  of  the  curculio,  as  the  lady- 
birds have  done  with  the  Colorado  potato  bug,  and  that  minute  insect, 
Acarus  mali,  with  the  common  oyster-shell  bark-louse  of  the  apple 
free.    It  is  suggested  that  many  noxious  insects  have  been  introduced 
from  Europe,  while  the  particular  parasites  that  held  them  in  check  abroad 
were  not  introduced  with  them.    Sometimes,  in  the  case  of  the  imported 
currant  worm,  these  foreign  noxious  insects  are  attacked  by  native 
American  parasites ;  but  the  wheat  midge  has  flourished  for  half  a  cen- 
tury without  a  single  parasite  troubling  it.    Dr.  Fitch,  the  distinguished 
entomologist  of  New  York,  as  well  as  Mr.  Eiley,  recommends  the  im- 
portation of  the  three  different  Chalcis  flies  from  the  other  side  of  the 
Atlantic,  as  they  are  known  to  check  it  throughout  all  Europe.    Ten 
years  ago  the  asparagus  beetle  (Criocerti  asparagi)  was  introduced  into 
Long  Island,  and  has  spread  till  its  ravages  have  reached  $50,000  iu  a 
single  county.    Taken  in  season,  its  mischief  might  have  been  checked 
at  the  expense  of  a  few  hundred  dollars.    The  annual  damage  by  insects 
to  all  the  crops  of  the  Union  is  estimated  at  $300,000,000. 

Of  all  the  insect  foes  of  the  Western  farmer,  however,  the  voracious 
chinch  bug,  formerly  confounded  with  the  Hessian  fly,  has  become  the 
most  formidable ;  nothing  in  the  way  of  grain  comes  amiss  to  it.    In 
33a 
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seasons  of  great  drought  it  makes  a  clean  sweep.  In  former  years 
most  of  these  bugs  were  destroyed  by  prairie  fires,  but  -as  cultivation 
extends  less  prairie  is  burned  over,  and  their  numbers  have  annually 
increased.  Mr.  Daniel  F.  Rogers  gives  the  following  account  of  their 
depredations  in  1865 : 

There  was  never  a  better  show  for  wheat  and  barley  than  wo  had  here  on  the  10tb 
of  June,  and  no  in«re  paltry  crop  has  been  harvested  since  we  have  been  a  town. 
Many  farmers  did  not  get  their  seed.  In  a  field  of  barley  where  the  chinch-bags  had 
been  at  work  for  a  week  I  found  them  moving  in  solid  column  across  the  road  to  a 
corn-field  opposite,  in  such  numbers  that  I  felt  almost  afraid  to  ride  my  horse  anion*; 
them.  The  road  and  fences  were  alive  with  them.  Some  teams  were  at  work  mend- 
ing the  road  at  this  spot,  and  the  bags  covered  men,  horses,  and  scrapers,  till  they 
were  forced  to  quit  work  for  the  day.  The  bugs  took  ten  acres  of  that  corn  clean  to 
the  ground  before  its  hardening  stalks — being  too  much  for  their  tools — checked  tbeffi. 
Another  lot  of  them  came  from  a  wheat-field  adjoining  my  form  into  a  piece  of  cons, 
stopping  now  and  then  for  a  bite,  but  not  long.  Then  they  crossed  a  meadow,  thiny 
rods,  into  a  sixteen-acro  lot  of  Borgo,  and  swept  it  like  a  fire,  though  the  cane  was  thtk 
scarcely  in  tassel.  From  wheat  to  sorgo  was  at  least  sixty  rods.  Their  march  was  gov- 
erned by  no  discoverable  law,  except  that  they  were  voraciously  hungry  and  weal 
whero  there  was  most  to  eat.  In  a  neighbor's  field,  that  fortunately  was  sown  earlg, 
we  found  them  moving  across  his  premises  in  such  numbers  that  they  bid  fair  to  drive 
out  the  family.  House,  crib,  stable,  well-curb,  trees,  and  fences,  were  one  creeping 
mass  of  stinking  life.  In  the  house  as  well  as  outside,  like  the  lice  of  Egypt,  they 
were  everywhere ;  but  in  a  single  day  they  were  gone. 

Their  ravages  have  been  sometimes  checked  by  surrounding  a  field 
with  a  barrier  of  pine  boards  set  up  edgewise,  and  partly  buried  to  fceep 
them  in  position,  keeping  the  upper  edge  moistened  with  coal-tar,  daily 
renewed.  Deep  holes  are  dug  outside  of  this  barrier,  and  the  bugs,  ar- 
rested in  their  march,  wander  about  and  tumble  into  the  holes,  from 
which  they  are  shoveled  out  literally  by  cart-loads.  In  hot,  dry  sea- 
sons their  ravages  are  always  the  worst;  in  wet  seasous  it  is  impossible 
for  them  to  do  any  considerable  amount  of  damage. 

As  the  chinch  bug  has  to  get  at  the  roots  iu  the  spring,  upon,  which 
she  lays  her  eggs,  the  looser  the  soil  is  the  greater  the  facilities  offered. 
Hence  the  advantages  of  fell  plowing ;  or  if  plowed  in  the  spring,  the 
land  should  have  several  heavy  rollings.  Farmers  notice  that  wheat  har- 
rowed in  upon  old  corn  ground  without  any  plowing  is  far  less  infested 
by  these  bugs  than  when  put  in  upon  land  that  has  been  plowed,  and  they 
cannot  thrive  in  wet,  soggy  land. 

The  chinch  bug  has  many  insect  enemies.  Four  distinct  lady-birds 
prey  upon  it,  (as  well  as  upon  the  eggs  of  the  Colorado  potato  bug,  and 
upon  those  of  certain  bark  lice;)  also  the  lace- wing  fly,  (Ghrysopha  plora- 
bunda,)  the  Insidiosus  flower  bug,  (Antliocori*  insideosus.  Say,)  and  the 
qommon  quail  of  the  Middle  and  Western  States.  This  bird  should  be 
protected  from  the  gun  of  the  sportsman  in  every  State  where  the 
chinch  bug  is  known  to  run  riot.  The  amount  of  damage  done  by  thi> 
insect  is  almost  incredible.  It  was  estimated  that  in  1864  "  three-fourth? 
of  the  wheat  and  one-half  of  the  corn  crop  were  destroyed  by  it  through- 
out many 'extensive  districts,  comprising  almost  the  entire  Northwest,'" 
amounting  to  many  millions  of  dollars.  As  the  ravages  of  this  insect 
have  assumed  alarming  proportions,  Mr.  Riley  has  devoted  a  large  part 
of  his  report  to  the  subject,  which  farmers  will  do  well  to  examine.  In 
summing  up  the  habits  of  this  insect,  he  considers  the  following  points 
firmly  established : 

1.  Chinch  bugs  hybernate  in  the  perfect  or  winged  state,  in  any  old,  dry  rubbisk, 
under  dead  leaves,  in  old  straw,  in  corn-shucks  and  corn-stalks,  among  weeds  in  fence 
corners,  &c.  Therefore,  aU  such  substances  should  be  burned  up,  as  far  as  possible,  in 
the  spring. 

2.  Tho  earlier  small  grain  can  l>o  sown  in  the  spring,  the  more  likely  it  is  to  escape 
the  chino'ii  bug ;  for  it  wiU  then  get  ripe  before  the  spring  brood  of  bugs  has  had  rime 
to  becom  &  fully  developed  at  the  expense  of  the  grain. 
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3.  The  harder  the  ground  is  where  the  grain  is  sown,  the  less  chance  for  this  bug  to 

Jienetrate  to  tho  roots  of  the  grain  and  lay  its  eggs  therein.  Hence  the  importance  of 
all  plowing,  and  using  the  roller  upon  land  that  is  loose  and  friable.  Hence,  also,  if 
old  corn  ground  is  sufficiently  clean,  it  is  a  good  plan  to  harrow  in  a  crop  of  small  grain 
upon  it,  without  plowing  it  at  all.  Moreover,  rolling  should  always  be  adopted,  as  the 
best  wheat-growers,  both  in  this  country  and  Europe,  attest  that  the  heavier  the 
ground  for  wheat  is  rolled,  the  better  the  crop. 

4.  A  single  heavy  rain  immediately  checks  the  propagation  of  tho  chinch  bugs.  Con- 
tinued heavy  rains  materially  diminish  their  numbers.  A  long-continued,  wet  season, 
like  that  of  1665,  sweeps  almost  the  whole  brood  of  them  from  the  face  of  the  earth : 
but  from  the  rapid  rate  at  which  they  multiply,  there  will  always  be  enough  left  for  seed 
for  another  year.  It  is  not  only  a  general,  out  universal  rule,  that  this  insect  is  never 
ruinously  destructive,  except  where  there  is  continued  hot,  dry  weather ;  and  if  in  two 
adjoining  districts  there  has  been  a  dry  summer  in  one,  and  much  wet  weather  during 
the  summer  in  the  other,  however  plentiful  and  destructive  the  bug  may  be  in  the  first 
district,  it  will  scarcely  be  heard  or  in  the  second. 

The  natural  history  of  the  army  worm,  canker  worm,  caterpillar,  cab- 
bage worm,  bee  killer,  and  prominent  insects  affecting  the  grape-vine, 
as  well  as  innoxious  insects,  is  given  with  great  particularity,  making 
the  report*  of  great  value  to  the  farmer. 

CALIFORNIA. 

The  last  volume  of  transactions  of  the  California  State  Agricultural 
Society  comprises  the  proceedings  for  1868  and  1869.  The  addresses 
and  reports  made  at  the  two  Stat*  fairs  are  filled  with  valuable  sugges- 
tions on  the  importance  of  a  more  diversified  agriculture,  on  artificial 
forests  to  ameliorate  the  climate  and  beautify  the  country,  on  irriga- 
tion, and  on  improved  culture  of  the  cereals  and  fruits,  which  have  become 
great  staples  in  the  wealth  of  the  State.  There  are  also  special  reports 
on  several  subjects,  and  suggestions  on  the  native  grasses  of  California, 
beet-root  sugar,  silk  culture,  rice,  flax,  mining,  diseases  of  cattle,  immi- 
gration, &c. 

The  receipts  of  the  society  in  1869  were  $28,497  85,  which  was  all 
disbursed  in  premiums  and  expenses,  except  $171  78. 

The  statistical  reports  for  1868-'69  of  leading  farm  products  show 
aggregates  of  19,651,984  bushels  of  wheat,  7,331,333  bushels  of  barley, 
2,568,757  bushels  of  oats,  3,226,997  bushels  of  potatoes,  5,571,132  pounds 
of  butter,  4,422,355  pounds  of  cheese,  and  9,402,364  pounds  of  wool.  Of 
fruits,  there  are  now  under  cultivation  over  2,000,000  grape-vines,  nearly 
100,000  orange,  lemon,  olive,  and  fig  trees,  and  2,500,000  apple  and  pear 
trees.  Of  wine  and  brandy,  rapidly-increasing  staples,  nearly  3,000,000 
gallons  were  produced.  Of  live  stock,  636,468  neat  cattle,  2,137,948 
sheep,  20,000  Angora  goats,  and  so  on,  showing  wonderful  progress  in 
a  State  but  little  more  than  twenty  years  old,  and  its  chief  advance 
made  during  the  last  ten  or  twelve  years.  The  value  of  the  farming 
products  is  estimated  at  $30,000,000.  This  entirely  eclipses  her  product 
of  gold,  a  result  which  no  one  would  have  predicted  twenty  years  ago. 
The  wheat  culture  of  the  State  becomes  vivid  to  the  mind's  eye  from 
the  single  fact  that,  on  the  1st  day  of  August  last,  50,000  tons  of  wheat, 
in  sacks,  were  stretched  along  the  banks  of  the  Sacramento  River,  in 
the  counties  of  Tehama,  Butte,  Sutter,  Colusa,  and  Yolo,  and  that 
60,000  tons  more  were  to  follow  them,  making  110,000  tons  of  wheat  as 
the  yield  of  five  counties.  Five  years  ago  the  land  from  Yolo  to  Val- 
lejo,  fifty-six  miles,  was  unproductive,  and  almost  uninhabited;  last 
year  it  was  nearly  one  continuous  wheat-field.  A  railroad  now  runs 
through  this  tract,  with  two  wheat-trains  daily,  one  every  night,  and 
extra  trains  on  Sundays.  For  miles  along  the  track  last  year  the  wheat 
was  piled  up  iu  sacks  waiting  for  shipment,  and  more  thau  40,000  tons 
were  shipped  from  Vallejo  direct  to  Liverpool. 
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It  is  regretted  by  many  as  a  great  evil  that  so  large  tracts  of  land  are 
held  by  individuals  who  refiise  to  sell  at  prices  that  emigrants  are  will- 
ing to  pay.  The  traveler  is  everywhere  impressed  with  the  immense 
extent  of  fields,  farms,  and  flocks.  It  is  stated  that  in  Los  Angeles 
County  a  person  can  travel  twenty-seven  miles  of  highway  through  one 
man's  land.  Two  farmers  from  Maine,  who  crossed  the  mountains  in 
1852,  with  2,000  sheep,  now  shear  100,000,  having  a  ranch  of  200,000 
acres*  Another  firm  has  3,500  milch  cows:  another  sold  $40,000  worth 
of  wheat  from  his  farm  of  13,000  acres.  The  valley  lands  are  wonder- 
fully rich  and  productive,  with  so  mild  a  climate  that  farm  stock  is 
rarely  housed.  This  accounts  for  the  rapid  increase  of  agricultural  pro- 
duction. 

The  consumption  of  rice  amounts  to  about  50,000.000  pounds  annu- 
ally. As  there  are  thousands  of  acres  of  lands  on  the  Lower  Sacramento 
and  San  Joaquin  Eivers  eminently  suitable  in  every  respect  for  the  cul- 
tivation of  this  valuable  grain,  and  the  State  has  a  large  population  of 
Chinese  and  other  laborers  well  calculated  for  this  industry,  attention 
is  called  to  the  utilization  of  these  now  comparatively  worthless  lands. 

More  attention  is  recommended  to  planting  vineyards.  There  aw 
many  treeless  districts  in  the  State,  yielding  no  pasture  for  grazing  pur- 
poses, which,  by  being  planted  with  vines,  that  flourish  even  in  an  arid 
soil,  would  soon  be  covered  with  verdure;  this,  in  the  opinion  of 
meteorologists,  would  increase  the  supply  of  moisture  and  rain,  and 
materially  benefit  the  grain-grower  and  grazier.  Besides,  the  vine  does 
not  exhaust  rich  soils  as  the  cereals  do.  There  are  vineyards  in  Los 
Angeles  more  than  one  hundred  years  old,  which  still  bear  foil  crops 
every  year.  More  than  a  million  of  orange  and  lemon  trees  were  set  oat 
last  year  in  the  southern  part  of  the  State. 

The  cultivation  of  silk,  it  is  thought,  will  eventually  become  an 
important  agricultural  industry  in  the  State.  A  moderate  premium 
offered  by  the  legislature  has  attracted  a  large  number  of  valuable 
immigrants,  skilled  in  all  the  branches  of  this  rich  industry,  and 
numerous  plantations  of  mulberry  trees  have  been  started.  More  than 
4,000,000  cocoons  were  raised  last  year,  and  a  party  of  Japanese  have 
purchased  2,000  acres  of  land  in  El  Dorado  County,  and  are  busy  in 
raising  the  mulberry  for  silk,  as  well  as  the  tea  plant.  Some  local  and 
apparently  temporary  causes  have  cast  a  shadow  over  the  prospects  of  the 
silk  business  for  the  past  year,  but  it  is  thought  they  will  be  removed, 
and  a  brighter  prospect  open  for  its  development  and  successful  prose- 
cution.  As  in  most  pioneer  enterprises,  there  have  been  failures,  which 
can  now  be  attributed  to  plain  and  palpable  causes,  and  the  committee 
.  report  that,  "as  a  whole,  the  silk  interest  is  prosperous,  and,  with  per- 
severance on  the  part  of  our  silk-growers,  they  have  every  reason  to 
look  with  certainty  for  a  brilliant  future." 

The  question  of  doing  away  with  fences  is  now  agitating  the  minds 
of  farmers.  They  are  an  enormous  expense  in  California,  as  in  all  new 
States.    President  Parks  says : 

When  a  man  invests  $1,000  here  for  land  ho  is  required  to  invest  $2,000  to  fence  it 
Almost  every  man  who  desires  to  farm  has  the  means  and  ability  to  acquire  a  small 
farm  in  this  country,  but  there  are  those  who  cannot  acquire  even  a  small  farm  and 
fence  it,  as  required  by  law.  In  other  words,  one  man,  with  six  or  eight  cows,  perhaps, 
will  come  into  a  neighborhood  and  prevent  ten  men  from  producing  a  thousand  bushels 
of  wheat  each.  This  is  most  absurd.  There  is  no  reason  why  one  individual  should 
pursue  an  occupation  to  the  great  injury  of  hundreds  of  others ;  no  reason  why  A  should 
be  compelled  to  build  two  miles  of  fence  that  ho  may  raiso  three  hundred  bushels  ot 
grain,  to  accommodate  B,  who  milks  three  cows.  Let  B  take  care  of  his  cows.  Let 
him  fence  ten  acres,  or,  in  other  words,  let  him  keep  his  property  from  trespassing  on 
mine. 
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This  question  is  just  beginning  to  be  agitated,  because,  perhaps,  stock-keepers  hare 
heretofore  predominated,  and  it  would  have  cost  more  to  fence  the  stock  than  the  grain ; 
now  the  thing  is  reversed,  and  it  costs  ten,  yes,  twenty,  times,  the  amount  to  fence  the 
grain  that  it  does  the  stock.    Should  we  not,  then,  welcome  any  measure  of  relief  from  ' 
this  burdensome  tax  of  making  and  keeping  in  repair  so  much  superfluous  fence  f 

The  importance  «f  irrigation  is  forcibly  presented  in  the  address  of 
the  Hon.  Geo.  Barstow : 

Next  to  railroads,  we  want  canals  for  irrigation,  but  constructed  with  sufficient 
depth  to  make  them  navigable.  The  seasons  of  California  are  two :  one  of  copious 
moisture,  commencing  on  the  1st  of  November  and  closing  on  the  1st  of  May ;  the  other 
is  rainless,  and  extends  from  the  1st  of  May  to  the  1st  of  November.  Could  we  moisten 
the  earth  during  these  last  six  months,  the  productiveness  of  the  State  would  be  abso- 
lutely without  limit.  Many  rich  mines  have  been  opened  in  California,  and  their  har- 
vest of  gold,  by  lubricating  the  machinery  of  manufacturing  and  commercial  industry, 
has  enriched  the  world.  But  no  country  has  profited  by  it  so  little  as  the  State  which 
produced  it.  There  yet  remains  one  mine,  however,  richer  than  Ophir,  exhaustless  as 
the  sea,  the  treasures  of  which  are  in  store  for  the  people  of  California  whenever  they 
choose  to  appropriate  them.  I  mean  the  melting  snow  of  the  Sierra  Nevada  mountains, 
which  the  suns  of  summer  send  down  in  fertilizing  streams  upon  the  arid  plains.  We 
have  but  to  utilize  them  to  find  them  a  source  of  boundless  wealth.       *       *       * 

There  is  no  country  in  which  irrigation  can  be  more  easily  applied  now,  if  we  ex- 
cept India,  upon  so  grand  a  scale  as  in  California.  A  survey,  already  made,  demon- 
strates the  practicability  of  watering  more  than  three  quarters  of  a  million  of  acres  on 
the  right  bank  of  the  Sacramento  River,  by  a  canal  issuing  from  that  stream,  near  Red 
Bluff,  leading  along  the  outward  edge  of  the  valley,  and  having  its  outlet  at  Suisun ; 
and  it  is  probable  that  the  drainage  of  the  Coast  range  of  mountains  would  swell  the 
irrigating  capacity  of  that  canal  to  one  million  of  acres.  Large  as  this  area  is,  a  still 
larger  one  can  be  irrigated  by  collecting  in  a  canal  the  streams  heading  in  the  Sierras 
ana  flowing  into  the  wide  plain  on  the  left  bank  of  the  Sacramento  and  the  vast  basins 
of  the  San  Joaquin  and  Tulare. 
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We  give  short  abstracts  of  the  new  American  books  on  agriculture 
and  rural  economy  that  have  been  published  during  the  past  year.  We 
have  aimed  at  furnishing  information  only  as  to  their  contents  and  char- 
acter, by  abstracts  of  their  more  prominent  points,  with  now  and  then 
an  illustrative  quotation,  but  offering  no  criticism,  indorsement,  or  gen- 
eral commendation.  It  must  be  an  object  to  the  numerous  readers  of 
this  Eeport  to  know  what  works  have  been  recently  published  on  agri- 
culture, with  a  general  view  of  their  contents.  A  great-  improvement 
is  every  year  visible  in  the  originality  of  this  branch  of  American  liter- 
ature, and  its  adaptability  to  the  requirements  of  the  country,  so  dif- 
ferent from  the  numerous  reprints  of  the  English  works,  which  "formerly 
furnished  the  staple  of  this  kind  of  reading  for  American  farmers. 

Peach  Culture.    By  James  Alexander  Fulton,  Dover,  Delaware.    Illustrated.    188 

pages,  12mo.    New  York :  Orange  Judd  &  Co.,  1870. 

Within  a  few  years  fruit-growing  has  increased  to  such  an  extent  as  to 
become  a  leading  interest.  Many  horticultural  associations  and  period- 
icals have  been  established  to  advance  this  interest ;  and  these  period- 
icals have  been  conducted  with  great  ability  and  with  corresponding 
success.  Of  these  fruits  the  peach  has  become  one  of  the  most  import- 
ant, being  easily  raised,  coming  soon  into  bearing,  and  a  favorite 
witn  almost  all  tastes.  The  area  of  its  culture  is  flast  widening,  and 
thousands  of  acres  are  now  devoted  to  peach  orchards  where,  but 
a  few  years  ago,  none  were  known.  It  can  be  successfully  cultivated 
almost  anywhere  under  our  bright  skies,  south  of  42°,  and  below  an 
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altitude  of  9,000  feet,  though  not  a  sure  crop  north  of  40°.  In  all  the 
States  south  of  Delaware  it  flourishes  with  the  greatest  luxuriance.  In 
this  country  alone  is  it  grown  so  abundantly  as  to  become  a  oommon  mar- 
ketable commodity,  and  so  cheap  that  all  classes  can  regal9  themselves 
on  the  delicious  fruit  at  a  small  expense. 

The  Delaware  peninsula,  including  the  eastern  shore  of  Maryland, 
has  become  probably  the  most  productive  peach-growing  region  in  the 
world,  the  crop  sent  to  market  last  year  having  exceeded  3,000,000  bas- 
kets, from  an  area  of  about  six  thousand  square  miles.  Some  planters 
in  Delaware  have  peach  orchards  of  000  acres,  with  10,000  to  20,000 
trees,  and  ship  1,000  to  1,500  baskets  daily  through  the  season,  each  bas- 
ket containing  five-eighths  of  a  bushel.  Kent  County,  in  Delaware,  with 
an  area  of  six  hundred  square  miles,  shipped  last  year  about  1,000,000 
baskets.  Ohio  and  Michigan  also  raise  about  a  million  baskets  each  in 
favorable  seasons ;  and  in  California  it  is  estimated  that  800,000  trees 
have  been  planted  in  only  thirteen  counties. 

The  soil  for  a  peach-orchard  should  not  only  be  dry,  but  light  and 
warm.  A  sandy  loam  is  the  best,  in  which  the  peach  seems  to  delight, 
and  which  accelerates  its  maturity  and  fructification.  A  clay  soil  ia 
not  suitable ;  a  gravelly  one,  artificially  enriched,  is  better,  and  the  rich 
alluvials  of  our  river  bottoms  do  very  well.  Low  lands,  or  those  that 
hold  water,  are  unfit,  and  must  be  carefully  avoided. 

In  planting  a  nursery,  the  seed  of  natural,  unbudded  fruit  only  should 
be  used,  which  is  a  fact  not  generally  known.  It  is  more  vigorous,  more 
hardy,  and  more  certain  to  germinate,  and  the  trees  live  longer.  Although 
the  seeds  of  budded  fruit  will  generally  grow,  they  are  not  certain  to  do  so, 
and  they  are  often  diseased  and  defective,  producing  diseased  and  feeble 
trees.  The  kernels  from  natural  peaches  can  be  distinguished,  as  being 
smaller  than  those  of  budded  fruit;  they  are  also  of  fairer,  brighter 
color,  closer-grained,  harder,  and  cleaner,  with  smaller  cavities;  the 
two  valves  are  closer  and  more  tenaciously  closed.  Prom  five  to  twelve 
bushels  to  the  acre  are  required,  according  as  it  is  planted  closely  or 
widely.  In  the  North  they  are  usually  planted  seven  to  ten  inches 
apart,  while  in  Delaware  only  two  and  a  half  to  three  inches ;  and  in 
the  latter  case  the  nurserymen. raise  from  10,000  to  12,000  first-class 
trees  to  the  acre.  For  cultivation  in  the  nursery,  transplanting,  prun- 
ing, budding,  &c,  in  which  only  ordinary  skill  and  judgment  are  re- 
quired, ample  directions  will  be  found  in  Mr.  Fulton's  treatise. 

In  selecting  a  site  for  an  orchard,  as  the  young  wood  and  fruit  buds 
often  suffer  from  the  rough  northern  and  northwestern  blasts  of  winter, 
it  is  desirable  to  get  a  spot  where  they  will  bo  sheltered.  A  southern 
or  southeastern  slope,  other  things  being  equal,  is  to  be  preferred.  Prox- 
imity to  a  large  body  of  water  is  supposed  by  some  to  be  favorable,  as 
materially  alleviating  the  severity  of  winter  and  preventing  the  inju- 
rious effects  of  late  frosts  in  the  spring.  But  these  beneficial  results 
are  sometimes  impaired  or  neutralized  by  counteracting  ones  in  a  fruit 
so  susceptible  of  atmospheric  influences.  Thousands  of  baskets  of 
peaches  have  been  known  to  rot  on  the  trees  in  Delaware  in  a  single 
warm,  wet  day,  from  the  want  of  dry  air  and  sunshine.  As  orchards 
near  water  are  more  exposed  to  this  danger  than  others,  the  advantages 
seem  to  be  nearly  equally  balanced,  and  the  preference  must  generally 
be  determined  by  other  considerations.  In  the  large  peach  plantations 
in  Delaware  it  is  usual  to  plant  early,  late,  and  intermediate  sorts,  that 
success  or  failure  may  not  depend  altogether  on  a  single  variety,  and 
that  the  fruit  may  ripen  progressively,  affording  the  planter  a  supply 
during  the  whole  season.    He  is  thus  better  able  to  manage  the  crop,  it 


CURRENT  PUBLICATIONS  IN  RURAL  ART.        519 

being  easier  to  send  10,000  baskets  of  a  dozen  varieties  to  market  dur- 
ing a  season  of  .six  weeks  than  tlie  same  quantity  of  a  single  variety  in 
a  single  week.  Each  kind  should  be  planted  in  a  row  by  itself,  the  ear- 
liest next  the  entrance  of  the  orchard,  and  progressively  to  the  rear, 
planting  the  latest  last.  The  planter  can  thus  clear  his  orchard  as  he 
goes ;  the  trees  in  front  being  relieved,  the  limbs  will  gradually  regain 
their  former  position,  and  little  or  no  fruit  will  be  knocked  off  in  gath- 
ering. The  trees  may  be  transplanted  in  the  fall  or  spring  with  equal 
success.  In  the  fall  'first-class  trees  are  more  readily  obtained,  as  the 
nurseries  have  not  then  been  culled  nor  the  stock  exhausted,  as  is  often 
the  case  in  the  spring.  The  ground  is  generally  in  better  order  then, 
and  it  is  a  time  of  more  leisure  with  the  farmer.  In  fail  planting  it  is  best 
to  leave  a  few  branches  toward  the  top  of  the  stem,  as  a  sort  of  shield 
from  the  frosts  of  winter.  If  planted  in  the  spring,  the  trees  should  be 
trimmed  close  and  smooth  like  a  rod,  every  limb  taken  off,  and  the  top 
cut  down  to  a  uniform  height  of  about  three  feet.  Those  planted  in  the 
fail  should  be  treated  in  the  same  way  in  the  following  spring,  as  early 
as  the  weather  will  permit  In  June,  after  planting,  every  limb  and 
sucker  should  be  cut  off  that  is  nearer  than  two  and  a  half  feet  to  the 
ground,  as  well  as  any  straggling  limbs  that  may  have  grown  far  beyond 
the  general  contour  of  the  head.  If  this  trimming  is  done  judiciously 
and  timPly,  the  limbs  that  are  left  will  grow  strong  and  vigorous,  the 
wood  will  ripen  early,  and  the  vitality  of  the  tree  be  preserved.  A 
height  of  three  feet  is  a  proper  distance  at  which  the  head  should  be 
allowed  to  commence  its  form.  At  this  height  it  will  naturally  strike 
upward  at  an  acute  angle  with  the  stem,  and  thus  allow  room  enough 
to  cultivate  around  it  with  a  mule  or  small  horse.  Many  planters  u  cut 
in v  young  trees  annually,  about  one-half  of  each  year's  growth,  the 
same  season  or  early  next  spring.  When  the  sap  reaches  this  point  it 
is,  of  course,  checked,  and  sends  out  new  branches  5  thus  more  new 
bearing  wood  is  produced,  nearer  the  stem  and  nearer  the  ground.  This 
does  well  in  small  orchards,  but  is  hardly  practicable  in  plantations  of 
thousands  of  trees.  Cutting  in  also  invigorates  and  prolongs  the  life  of 
the  tree;  the  leaves  will  be  greener,  the  young  bearing  wood  more 
abundant,  and  the  fruit  larger  and  richer. 

A  full  crop  of  peaches,  say  a  basket  to  a  tree,  may  be  expected  the 
fourth  year  after  planting.  This  is  a  full  crop  for  trees  of  that  age  and 
size,  and  quite  as  much  as  they  ought  to  bear.  It  is  not  easy  to 
account  for  the  difference  in  production ;  something  depends  on  variety, 
culture,  &c.  Some  kinds,  as  Hale's  Early,  uniformly  bear  large  crops, 
while  others,  as  the  Susquehanna,  a  fruit  of  great  beauty  and  excel- 
lence, are  uniformly  light  bearers.  It  is  not  generally  desirable  that 
trees  should  bear  when  very  young;  it  weakens  the  tree,  in  diverting 
the  vital  forces  from  the  formation  of  wood  into  the  production  of  fruit, 
oftentimes  giving  the  tree  a  lasting  tendency  to  feebleness ;  besides,  at 
an  early  age  neither  the  stem  nor  the  branches  are  able  to  bear  a  load 
of  fruit ;  they  break  down,  and  the  tree  is  thus  permanently  injured, 
both  in  usefulness  and  beauty. 

The  culture  after  a  crop  should  be  prompt,  careful,  and  generous.  As 
soon  as  the  last  peach  is  gathered  the  hogs  should  be  turned  in  to  eat 
up  the  refuse.  They  will  fatten  on  the  decayed, and  imperfect  fruit,  and 
multitudes  of  embryo  insects  wiU  be  destroyed.  They  will  root  about 
the  trees,  which  will  do  almost  as  much  good  as  a  plowing.  If  there 
are  no  hogs  at  hand,  the  refuse  should  be  gathered  up  and  removed : 
but  this  is  too  seldom  done,  the  more  common  way  being  to  leave  all 
on  the  ground,  and  run  the  risk. 
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The  next  thing  is  to  remove  carefftllv  all  feeble,  dead,  and  broken  limbs.  These  are 
such  as  are  near  the  ground,  and  have  been  so  far  deprived  of  their  sap  by  the  uppgr 
and  more  vigorous  ones  as  to  become  unfruitful.  As  they  would  soon  die,  it  is  best  to 
remove  them  at  once,  and  thus  give  more  room  as  well  as  more  sap  to  the  thrifty  and 
fruit-bearing  ones.  After  a  bountiful  crop  many  broken  limbs  will  be  found;  some- 
times the'  whole  tree  will  be  demolished  and  apparently  ruined.  By  careful  and 
judicious  pruning  much  may  be  done  to  repair  the  injury  and  restore  the  tree  to  its 
former  beauty  and  usefulness. 

After  this  the  root  of  every  tree  should  be  carefully  examined  for  the  borers  and  every 
oue  be  destroyed,  the  ground  carefully  plowed  and  cultivated  down,  and  all  completed  by 
the  1st  of  October.  The  ripening  of  late  fruit  may  retard  the  plowing,  but  the  worm- 
ing must  not  be  deferred  if  you  value  fine  trees,  and  wish  to  preserve  them.  In  a  well- 
attended  orchard  the  labor  will  be  light ;  for,  where  the  planter  is  vigilant,  few  worms 
wDl  ever  obtain  a  lodgment  in  his  trees.  After  the  examination  of  each  tree  the  soil 
should  be  carefully  replaced,  so  that  the  tender  neck  of  tho  stem  will  not  be  exposed. 

After  the  fall  plowing  it  is  advised  to  give  the  orchard  a  top-dressing 
of  lime,  or  barn-yard  manure,  ashes,  or  superphosphate  about  the  roots. 
Although  this  is  somewhat  expensive,  any  good  orchard  that  is  worth 
keeping  at  all  is  worth  good  culture,  and  whatever  dressing  it  gets 
should  be  in  the  fall,  that  the  fertilizers  may  dissolve,  soak  in,  and  reach 
the  roots  during  the  winter,  in  time  to  stimulate  and  strengthen  the 
next  year's  growth  and  crop.  Neither  weeds  nor  grass  should  be  per- 
mitted to  grow,  and  the  ground  should  be  kept  as  clear  and  smooth  as 
a  floor. 

But  little  is  yet  settled  in  regard  to  the  diseases  of  the  peach.   The  "yel- 
lows* is  regarded  as  incurable,  and  eradication  is  the  only  remedy  recom- 
mended*   This  disease  is  ascribed  to  bad  cultivation,  or  rather  to  long 
cultivation  on  the  same  soil.    At  an  early  day  in  this  country  the  yellows 
was  unknown,  and  in  newly-cleared  districts  and  fresh  soil  it  is  never 
seen  except  where  it  has  been  introduced  by  diseased  trees.  The  borer  is 
the  most  troublesome  enemy  of  the  peach,  but  if  looked  after  in  time-it  is 
easily  subdued,  and  need  not  seriously  interfere  with    cultivation. 
The  eggs  from  which  this  pest  is  produced  are  deposited  by  a  four- 
winged,  wasp-shaped  insect,  during  the  summer,  on  the  tender  bark  of 
the  tree,  at  the  surface  of  the  ground.    As  the  season  advances  the 
eggs  hatch  into  small  white  grubs  or  borers,  about  an  inch  long  and  an 
eighth  of  an  inch  in  diameter,  which  penetrate  the  bark  and  bore  into 
the  sap-wood,  where  they  remain  all  winter.    The  next  spring  they 
emerge  in  their  perfect  winged  form,  and  soon  commence  depositing 
eggs  for  another  generation.    While  in  the  tree  they  devour  voraciously 
the  bark  and  sap-wood,  and  one  or  two  are  sufficient  to  destroy  a  young 
tree  in  a  single  season,  and  four  or  five  will  destroy  an  old  one.    A 
little  experience  will  enable  one  to  detect  the  borer.    The  most  certain 
and  obvious  sign  is  the  gum  at  the  neck  of  the  tree;  that  is,  the  tender 
£art  which  extends  about  an  inch  above  and  two  below  the  surface. 
When  this  is  discovered,  the  earth  should  be  scraped  from  the  root,  the 
gum  and  decayed  wood  cut  away,  and  a  stiff  wire  or  whalebone  thrust 
into  the  curving  cavity,  and  the  worm  be  thus  destroyed.    Care  must 
be  taken  to  kill  all,  as  sometimes  five  or  six  will  be  found  in  the  same 
tree.    The  dead  and  diseased  wood  should  be  carefully  removed,  so  that 
the  new  growth  may  cover  the  old  wood  as  soon  as  possible.    After  the 
.operation  the  soil  should  be  drawn  up  to  the  neck  of  the  tree  again,  to 
prevent  the  evil  effects  of  the  sun  or  dry  winds  in  summer,  or  the  se\&re 
frosts  in  winter.    The  application  of  boiling  water,  the  waste  water 
from  salt-works,  and  oil  diffused  in  water  have  all  been  proposed  as 
remedies,  but  are  all  inferior  to  the  punching  operation  with  a  wire 
or  whalebone.    Sheathing  the  tree  with  strips  of  thick  paper,  straw,  or 
cloth,  a  foot  wide,  is  a  good  preventive,  if  kept  on  from  the  middle  of 
June  .till  the.  middle  .of  .October.    The  paper  should  extend  two  inches 
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below  the  surface,  the  dirt  being  scraped  away  for  the  purpose.  After 
adjusting  tie  paper  properly,  the  dirt  should  be  drawn  back  and  pressed 
down  firmly. 

The  curculio,  or  plum  weevil,  has  become  very  troublesome  at  the 
West  in  peach  orchards.  This  dreaded  insect  has  nearly  banished 
plums  from  our  gardens.  Many  remedies  have  been  recommended.  The 
most  efficacious  is  jarring  the  tree  with  a  sudden  blow  by  a  mallet; 
this  dislodges  the  insects,  which  fall  upon  sheets  placed  under  the  tree, 
and  are  gathered  up  and.  destroyed.  Bandaging  the  trees  with  strips 
or  bands  of  wool,  cotton,  or  rope,  dipped  in  coal  or  gas  tar,  is  recom- 
mended, the  offensive  odor  of  which  is  always  effectual  in  driving  away 
insects.  Covering  the  ground  with  a  heavy  coat  of  whitewash  of  lime, 
or  of  lime  and  sulphur,  and  planting  in  paved  yards,  or  where  the 
branches  will  hang  over  water,  on  the  principle  that  instinct  teaches  the 
curculio  never  to  deposit  its  eggs  where  they  cannot  be  hatched,  are 
also  recommended.  They  are,  at  least,  palliatives.  A  cheap,  convenient, 
and  certain  preventive  or  remedy  for  the  ravages  of  this  insect  is  a 
desideratum  earnestly  desired,  but  it  is  a  blessing  which  has  not  yet 
been  conferred. 

In  the  selection  of  sorts,  it  is  impressed  upon  beginners  not  to 
plant  too  many  varieties.  In  jio  case  should  they  exceed  twenty :  in 
most,  twelve  will  be  enough,  and  in  some  six,  say  Hale's  Early,  Old- 
mixon  Free,  Stump  the  World,  Crawford's  Early,  Beeves's  Favorite, 
and  Crawford's  Late,  (the  first  three  white,  and  the  last  three  yellow,) 
will  be  better  than  twelve,  depending  on  various  circumstances.  The  white 
peaches  are  distinguished  for  the  tender,  delicate,  and  sparkling  quality 
of  their  flesh;  the  yellow,  for  their  bright  color,  rich  juice,  and  great 
size.  To  the  multitude  the  bright  color  and  large  size  of  the  yellow 
peach  are  irresistible,  and  generally  they  sell  better  in  market  than  the 
white. 

Mr.  Fulton  concludes  his  book  with  directions  for  the  construction 
and  management  of  peach  houses,  and  a  descriptive  catalogue  of  the 
most  valuable,  as  well  as  of  the  fancy  varieties,  many  of  which  descrip- 
tions are  the  results  of  the  author's  extensive  experience. 

The  Apple  Culturist  :  A  complete  treatise  for  the  practical  pomologist,,to  aid  in 
propagating  the  apple,  and  cultivating  and  managing  orchards.  Illustrated  with 
engravings  of  fruit,  young  and  old  trees,  and  mechanical  devices  employed  in  con- 
nection with  orchards  and  the  management  of  apples.  By  Sereno  Edwards  Todd, 
author  of  the  "  American  Wheat  Culturist,"  &c.  12mo,  334  pages.  New  York :  Har- 
per &  Brothers,  1871. 

In  this  work  Mr.  Todd  gives  the  result  of  his  experience  in  the  propa- 
gation of  apple  trees  and  the  management  of  orchards.  Propagating 
the  trees,  grafting  and  budding,  preparation  of  the  soil  and  laying  out 
the  ground  for  orchards,  removing,  transplanting,  pruning?  and  training 
both  old  and  young  trees,  and  renovating  old  and  declining  orchards, 
are  discussed. 

Fanners  often  complain  that  on  light  and  sandy  soils  their  apple  trees 
are  failing,  and  that  after  one  or  two  fair  crops  they  bear  but  few  or  none. 
In  such  cases  their  trees  require  a  supply  of  clay  in  the  soil.  This  is 
particularly  so  of  the  light  soils  of  New  Jersey  and  Long  Island,  where 
these  complaints  are  general.  There  is  nothing  available  in  the  soil 
from  which  the  roots  of  the  trees  can  produce  apples.  In  such  cases  a 
ton  or  two  of  clay,  a  few  bushels  of  lime,  a  top-dressing  of  rich  compost, 
would  cause  the  trees  to  hang  down  with  plump  and  luscious  fruit. 
Fine-looking  trees  may  be  grown,  but  without  the  proper  ingredients  in 
the  soil  they  will  bear  only  inferior  crops  of  small,  knotty)  scabby,  and 


522  AGRICULTURAL  REPORT. 

f.-LP-hif'.-l  fruit.  A  mellow,  fertile  soil  is  necessary,  which  should  he 
«>*p  enough  to  allow  the  roots  to  extend,  and  be  dry  and  well  drained,  to 
jin-verr  injary  from  .stagnant  water  below  the  surface;  firm,  and  not 
peaty  or  £j*>ngy.  to  preclude  disaster  from  frost,  mildew,  or  rust.  The 
only  trees  that  will  not  bear  a  high  fertility  are  those  Drought  originally 
from  warmer  countries,  and  liable  to  suffer  from  frosts,  as  the  peach, 
nectarine,  and  apricot,  which  would  be  stimulated  to  a  late  growth.,  and 
the  immature  wood  be  injured  in  winter.  Granite  soils  are  among  the  best 
for  apples  &*  this  rock  abounds  in  feldspar  and  mica,  both  of  which 
contain  potash.  As  these  rocks  disintegrate  and  enter  into  the  com- 
position of  the  soil,  they  supply  one  of  the  most  necessary  elements  for 
the  formation  of  good  trees  and  apples. 

In  regard  to  the  proper  time  for  pruning  there  is  great  diversity  <rf 
opinion  among  pomologists,  their  recommendations  ranging  from  mid- 
winter to  midsummer.  Some,  implying  that  to  do  the  work  well  is 
more  important  than  to  do  it  at  any  particular  season,  say  it  should  be 
done  "  whenever  one's  knife  is  sharp."  After  mentioning  tie  diverse 
and  sometimes  obscure  views  of  writers  on  this  question,  Mr.  Todd 
says  it  is  best  to  begin  to  lead  and  direct  in  the  bud,  and  in  early  spring 
to  pinch  off  certain  buds  that  would  grow  into  branches  which  most 
ultimately  be  cut  off.  In  a  word,  the  true  secret  of  scientific  pruning  and 
training  is  to  pinch  off  a  bud  that  would  make  a  branch  that  must  be 
cut  off.  An  experienced  pruner,  by  a  glance  at  a  young  tree,  can  see 
the  proper  buds  to  be  removed,  and  in  three  minutes  prune  it  with  his 
thumb-nail,  so  that  the  tree  may  need  no  more  care  for  the  season.  Trees 
thus  managed  will  never  need  the  cutting  away  of  large  limbs, 
except  when  injured  by  teams,  or  broken  by  snow  or  wind.  While 
there  is  no  uncertainty  as  to  the  expediency  of  top-pruning,  Mr.  Todd 
is  skeptical  as  to  any  advantage  in  root-pruning;  and  this,  after  investi- 
gating the  subject  thoroughly,  and  having  been  on  the  watch  for  many 
years  for  a  single  instance  or  experiment  affording  an  argument  in  favor 
of  the  practice.  Where  there  is  danger  of  the  growth  of  wood  being 
extended  so  late  in  the  autumn  that  the  new  growth  would  be  killed 
in  winter,  the  true  remedy  is  to  pinch  off  the  terminal  buds,  instead  (A 
severing  the  roots.  This  will  check  the  lateral  and  upward  growth  of 
the  branches,  and  the  sap  and  cambium  will  at  once  begin  to  develop 
the  buds,  thus  inducing  fruitfulness  and  promoting  the  maturity  of  the 
green  wood  and  tender  branches,  so  that  before  cokl  weather  every 
twig  and  shoot  will  be  fully  ripened  and  prepared  to  withstand  the  rig- 
ors of  winter.  By  pinching  or  clipping  the  terminal  twigs  late  in  sum- 
mer on  some  trees,  and  late  in  September  on  others,  the  pruner  will 
have  complete  control  of  the  growth  and  development  of  the  branches. 
If  the  twigs  commence  growing  a  second  time,  they  should  be  clipped 
again.  By  such  management  for  one  or  two  seasons  this  rampant 
growth  can  be  so  controlled  that  the  great  flow  of  sap  will  promote 
abundant  fruitfulness,  rather  than  surplus  wood. 

The  practice  of  scraping  old  trees  so  thoroughly  as  to  remove  all  the 
shaggy,  dead  bark  is  pronounced  worse  than  useless  labor,  except  where 
it  is  evident  that  the  bark  conceals  insects  or  their  eggs.  In  that  case 
the  denuded  parts  should  be  protected  with  a  coat  of  pitch  and  tallow. 
This  rough  bark  is  provided  by  nature  as  a  protection  against  the 
adverse  influences  of  climate,  and  for  maintaining  in  even  balance  that 
degree  of  warmth  favorable  to  the  healthy  exercise  of  the  functions  of 
growth  and  productiveness.  Wood,  particularly  in  the  direction  across 
the  grain,  is  a  non-conductor  of  heat  in  an  eminent  degree.  This  prac- 
tice of  scraping  off  the  Tough  bark  promotes  no  good  end.    Even  the 
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long  strips  of  dead  bark  hanging  from  the  trunks  and  limbs  of  large 
hickory  trees  are  of  more  service  than  injury,  and  it  is  doubted  if  eveh 
moss  or  lichens  are  hurtful  to  trees,  as  they  live  exclusively  upon  food 
drawn  from  the  atmosphere,  and  in  bleak  and  exposed  situations  they 
may  supplement  the  bark  in  affording  protection.  When  covered  with 
moss  to  excess^  it  may  be  presumed  the  trees  are  in  an  unsatisfactory  con- 
dition, either  from  impoverishment  of  the  soil,  want  of  drainage,  or  expo- 
sure to  the  rigors  of  a  severe  and  variable  climate.  Slitting  the  bark 
up  and  down  with  a  knife,  with  the  idea  that  the  tree  is  bark-bound,  is 
absurd.  Digging  about  the  roots  and  washing  the  trunk  of  the  trees 
with  ley,  soap-suds,  or  chamber  slops  is  all  that  is  wanted.  Thinning 
out  the  fruit,  particularly  on  young  trees,  is  urged;  the  growth  of  the 
tree  is  thus  promoted,  and  the  crop  will  be  more  abundant  as  well  as 
more  valuable.  It  is  recommended  that  orchards  be  well  manured  before 
the  trees  are  set  out,  and  the. surface  top-dressed  every  two  years.  Mod- 
erate applications  of  lime  and  generous  ones  of  wood-ashes  are  always 
profitable,  and  phosphates  are  useful  if  buried  beneath  the  surface }  also 
Peruvian  guano,  if  slightly  covered,  late  in  the  fall,  so  as  to  become 
thoroughly  divided  by  winter  rains.  Coarse  organic  manure  should  not 
be  used  in  contact  with  the  roots  of  young  trees,  but  chip-dust,  fish, 
flesh,  and  the  bones  of  dead  animals,  horn-piths  and  hoofs,  hair  and  old 
plaster,  and  all  like  articles,  are  good  for  growing  trees.  Pear  trees 
that  have  not  borne  fruit  for  twenty  years  have  been  brought  into  full 
bearing  by  yarding  two  shoats  beneath  the  tree  in  August  and  Septem- 
ber, in  an  inclosure  a  rod  square,  having  their  beds  close  to  the  body  of 
the  tree.  In  this  yard  holes  were  made  with  a  crowbar,  into  which 
kernels  of  corn  were  dropped,  and  the  whole  yard  was  rooted  over  and 
over  to  the  depth  of  eight  to  twelve  inches,  and  many  of  the  roots  were 
torn  up.  The  next  season  every  branch  was  filled  with  plump,  luscious 
fruit,  and  for  many  years  the  trees  continued  to  yield  bountiful  crops. 

Belts  of  timber- trees  to  protect  orchards  on  the  western  prairies  from 
the  cold  winds  of  winter  are  urged  as  indispensable  to  successful  culture 
in  such  locations.  Eeliable  authorities  at  the  West  estimate  the  loss  in 
fruit  trees  in  Illinois,  for  the  last  three  years,  at  millions  of  dollars, 
chiefly  from  want  of  protection,  on  land  underlaid  with  the  retentive 
clayey  loam  sub-soil  of  most  of  the  prairies.  Ridging  such  land  by  re- 
peated plowings  is  recommended;  nursery  trees  placed  on  the  apex 
of  such  ridges  are  not  thrown  out  by  freezing,  and  make  a  better  growth 
in  summer.  Thorough  draining,  also,  would  doubtless  lessen  the  effects 
of  severe  winters  on  fruit  trees  in  other  regions  as  well  as  at  the  West. 
The  scathing  influence  of  these  dry  cold  winds  is  felt  not  only  on  fruit 
trees  but  in  many  localities  where  bountiful  crops  of  golden  grain 
were  formerly  harvested,  the  tender  wheat  plants,  unprotected  by  sur- 
rounding forests  returning  a  greatly  diminished  product. 

The  volume  closes  with  a  chapter  on  the  general  principles  of  pomol- 
ogy, and  a  glossary  of  words  used  in  pomological  science.  The  book 
is  well  printed  and  illustrated,  and  contains  what  is  too  often  neglected, 
an  ample  index. 

Tire  Strawberry  and  its  Culture  :  Tvitlui  descriptive  catalogue  of  all  known  varie- 
ties.   By  J.  M.  Merrick,  jr. ;  12  1110.,  pp.  128.    Boston  Tilton  &.  Co.,  1870. 

The  steadily  increasing  interest  felt  in  the  cultivation  of  strawberries 
has  induced  Mr.  Merrick  to  prepare  a  manual  on  the  subject,  comprising 
practical  directions  on  the  proper  manures  and  preparation  of  the  soil ; 
methods  of  cultivation ;  insect  enemies;  on  forcing  strawberries;  the 
production  of  new  varieties ;  the  question  of  taste,  &c.    The  f$ct  that, 
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forty  to  fifty  years  ago,  two  or  three  now  forgotten  kinds  supplied  the 
market,  and  a  man  who  picked  fifty  boxes  a  day  was  considered  a  large 
strawberry-grower,  while  now  hundreds  of  varieties  are  cultivated,  and 
single  commission  houses  frequently  sell  ten  to  twelve  thousand  boxes 
a  day,  shows  the  immensely  increased  estimation  of  this  delicious  fruit 

While  the  wild  native  strawberry  ripens  its  small  berries  on  the  forest 
soil,  and  many  kinds  do  well  though  poorly  fed,  there  is  scarcely  one 
that  will  not  do  better  on  well-manured  land;  and  it  may  be  said 
generally,  as  in  the  case  of  other  crops,  that  the  more  manure  the  more 
strawberries.  Almost  any  fertilizer  can  be  used  to  advantage,  either 
in  preparing  the  soil  for  a  plantation  of  this  fruit  or  for  a  top-dressing, 
as  stable  manure,  compost,  unleached  ashes,  superphosphate  of  lime, 
guano,  fish  manure,  and  hen-droppings.  Some  consider  lime  injurious, 
when  used  alone,  but  superphosphate  of  lime  is  certainly  beneficial 
Guano  alone  scattered  broadcast  half  a  dozen  times  through  the  sum- 
mer, before  a  rain  if  possible,  at  the  rate  of  one  thousand  pounds  to 
the  acre,  produces  wonderful  results,  and  may  take  the  place  of  all  other 
manures.  Where  it  is  desired  to  produce  new  runners  in  propagating 
new  varieties  unleached  ashes  are  a  good  fertilizer,  but  should,  of  course, 
never  be  used  with  guano.  Market-gardeners  who  plow  in  stable  manure 
liberally,  even  spading  it  in  between  the  rows,  are  rewarded  with  large 
crops  of  superior  berries.  The  finer  the  manure  the  better.  A  fall 
top-dressing  of  horse  manure  is  excellent,  acting  both  as  a  fertilizer  and 
protection,  but  it  should  be  light  and  strawy.  A  top-dressing  of  heavy 
green  manure  applied  in  the  fall  is  ruinous  to  this  plant. 

The  soil  for  strawberries  can  hardly  be  too  fine  or  too  deep,  as  the 
roots  extend  farther  than  is  generally  imagined.  Corn,  potatoes,  and  any 
vegetable  that  requires  clean  culture,  are  good  crops  to  precede  this 
fruit.  An  old  strawberry  bed  that  is  done  bearing  can  be  plowed  under 
and  followed  by  potatoes,  with  excellent  results. 

Pasture  or  grass  land  selected  for  strawberries  must  be  cultivated  for 
at  least  one  year,  with  some  clean-hoed  crops,  as  such  lands  are  apt  to 
be  filled  with  the  larvae  of  the  May-beetle,  or  dor-bug,  (PlvyUophaga  quercina.) 
The  ravages  of  these  larvae  or  grubs  are  sometimes  disheartening.  They 
abound  in  old  grass  land  and  pastures,  and  live  chiefly  upon  grassroots. 
When  only  a  few  show  signs  of  their  presence  in  well-established  beds 
of  strawberries  they  should  be  at  once  dug  out  and  killed.  They  can 
be  found  in  the  morning  close  under- the  plant  they  have  killed.  Skunks 
are  very  fond  of  them,  and  dig  them  out  and  eat  them  with  avidity. 
The  well  known  rose-bug  sometimes  destroys  the  foliage  of  the  plants, 
for  which  there  seems  to  be  no  remedy  but  hand-picking  and  burning 
or  scalding.  Ants  occasionally  swarm  upon  the  berries,  but  may  be 
disposed  of  by  pouring  boiling  water  into  tiieir  hills.  A  sudden  cold 
rain  sometimes  causes  the  blossoms  to  blight,  and  overripe  fruit  will 
mold  on  the  vines  in  damp  weather ;  but,  after  all,  strawberries  are 
subject  to  as  few  fatal  contingencies  as  any  plant 

With  proper  appliances  the  strawberry  can  be  forced  with  less  trouble 
thsin  almost  any  other  fruit.  The  vines  should  be  of  the  previous  season's 
growth,  with  full  crowns,  plump,  well  ripened,  and  mature.  The  Triomphe 
de  Gand  and  La  Constant  are  excellent  varieties  for  forcing,  and  often 
produce  splendid  crops  in  March.  The  first  runners  from  good  plants 
should  be  layered  in  thumb-pots  in  July,  which  in  a  few  weeks  will  be 
filled  with  roots.  The  young  plants  will  then  be  ready  for  shifting  into 
three  or  four  inch  pots ;  they  should  then  be  well  watered  and  set  in  a 
cold  frame,  and  when  Well  filled  with  roots,  agaiu  shifted  into  larger 
pots.    When  cold  weather  checks  their  growth  in  November,  they  should 
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be  placed  in  a  frame,  and  covered  with  leaves  and  boards  till  January, 
then  gradually  started  and  sparingly  watered  with  guano  water,  made 
by  dissolving  four  or  five  pounds  of  guano  in  a  barrel  of  water.  Keep 
the  runners  cut  off,  the  temperature  at  75°  by  day  and  60°  by  night,  apd 
a  crop  of  fruit  may  be  expected  in  ten  or  twelve  weeks  after  the  vines 
are  brought  into  the  green-house. 

Mr.  Merrick  concludes  his  book  with  a  descriptive  catalogue  of  several 
hundred  varieties,  filling  sixty-eight  pages,  compiled  from  various  Amer- 
ican and  European  authorities,  which  shows  a  great  amount  of  labor, 
and  is  more  complete  than  any  other  extant. 

Cranberry  Culture.    By  Joseph  J.  White,  a  practical  grower.    Illustrated.    12  mo. 

pp.  126.    New  York :  Orange  Judd  &  Co.,  1869. 

The  culture  of  cranberries  is  still  in  its  infancy.  Within  a  few  years 
they  have  attracted  deserved  attention,  and  the  demand  has  increased 
much  faster  than  the  supply.  Thirty  to  forty  years  ago  but  few  were 
gathered,  which  were  sold  at  75  cents  to  $1  per  bushel;  but  the  steadily 
increasing  demand  has  caused  the  prices  to  advance,  and  notwithstand- 
ing the  greatly  extended  production,  they  have  risen  and  ranged  from  $4 
to  $6  per  bushel,  and  in  ISOS-'OO  many  growers  realized  $10  per  bushel. 
Some  of  the  best  cranberry  bogs  in  New  Jersey  are  worth  $2,000  per 
acre. 

The  cranberry  grows  naturally  in  moist  bottoms.  It  requires  a  peat 
or  muck  subsoil,  free  from  loam  or  clay,  which,  where  the  peat  is  six  or 
eight  feet  deep,  should  be  covered  with  beach  sand  to  the  depth  of  five 
or  six  inches;  where  the  peat  is  only  a  foot  or  two  deep,  two  or  three 
inches  of  sand  are  sufficient.  The  latter  should  be  clean,  rather  coarse, 
and  entirely  free  from  any  mixture  of  loam.  A  good  test  for  the  proper 
sand  or  gravel  to  be  used  in  cranberry  culture  is  this :  Take  a  portion 
of  the  soil,  and  compress  it  tightly  in  the  hand :  if  it  is  suitable,  it  will 
fall  apart  upon  being  released ;  but  if  composed  in  part  of  loam,  it  will 
adhere  together  after  the  pressure  is  removed.  The  cranberry  will  grow 
in  pure  muck,  but  in  such  case  the  growth  is  apt  to  be  so  vigorous  as  to 
render  the  vines  unproductive.  The  sand  checks  the  too  luxuriant 
growth  of  the  vine,  and  prevents  the  growth  of  weeds.  Flooding  in 
winter  is  desirable,  for  the  purpose  of  lolling  the  vine-worm  and  other 
insect  pests. 

In  planting  cranberry  vines  several  modes  have  been  followed :  1st. 
Sod  planting,  by  taking  from  their  native  marshes  sods  containing  cran- 
berry vines,  moss,  turf,&c,  and  placing  them  on  prepared  or  unprepared 
meadow,  was  formerly  practiced,  but  is  now  discarded.  2d.  Hill  planting, 
with  bunches  of  clean  vines,  in  drills  two  feet  apart  each  way,  and  a 
handful  of  vines  planted  at  each  intersection ;  but  large  bunches  have 
a  tendency  to  dry  up  and  become  woody,  thus  injuring  the  plantation. 
3d.  In  drills  requiring  no  sanding,  but  susceptible  of  being  prepared 
with  the  plow,  the  best  method  is  to  "  strike  out v  the  ground  with  a 
plow,  in  rows  three  feet  apart,  and  scatter  the  vines  thinly  and  evenly 
along  the  furrows,  putting  only  one  or  two  in  a  place.  They  should  be 
inclined  against  the  "land  side,"  projecting  four  or  five  inches  above  the 
surface,  after  which  the  hoe  is  required  to  fill  up  the  furrow  and  thor- 
oughly cover  the  roots ;  this  causes  them  to  sucker  and  grow  more 
luxuriantly  than  whep  left  standing  upright,  to  be  swayed  by  the  winds. 
4th.  On  soils  properly  prepared  by  spreading  sand  over  muck  or  peat, 
the  best  mode  is  to  mark  out  the  ground  fourteen  inches  apart  with  a 
small  sled  having  three  runners ;  the  vines  are  then  dropped  in  these 
marks,  say  two  in  a  place,  fourteen  inches  apart  in  the  rows,  and  pressed 
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into  the  ground  with  a  spade-like  tool  placed  on  the  vine,  about  one- 
fourth  the  distance  from  the  root  to  the  top.  The  roots  of  the  vine 
should  be  pressed  into  close  proximity  to  the  muck  below,  that  they 
m#y  be  stimulated  to  grow  more  rapidly.  5th.  Spreading  the  vines 
evenly  over  the  surface  of  the  meadow,  and  then  covering  them  about 
an  inch  deep  with  sand,  has  succeeded  well  in  New  Jersey.  The  young 
shoots  come  up  through  the  sand  as  thick  as  wheat,  making  an  excellent 
growth,  and  the  whole  surface  is  soon  matted  with  them.  This  mode 
requires  more  vine  than  the  others,  but  yields  a  crop  soouer  than  by 
planting  in  any  other  way.  6th.  Sowing  by  cuttings  can  be  done  success- 
fully, the  vines  being  passed  through  a  straw-cutter,  and  chopped  into 
pieces  about  an  inch  long  5  they  are  then  sown  like  oats  upon  an  evenly- 
prepared  surface,  and  harrowed  in.  This  must  be  done  early  in  the 
spring,  and  upon  moist  ground,  so  that  the  cuttings  will  become  well 
rooted  before  the  heat  of  summer.  7th.  Attempts  have  been  made  to 
grow  them  from  the  seed;  but,  owing  to  the  longer  time  required  for  the 
vines  to  become  productive,  and  the  increased  expense  of  keeping  them 
clean,  this  system  has  been  abandoned  tor  general  culture. 

Great  care  should  be  taken  in  selecting  the  vines  to  procure  those 
which  yield  large  berries.  The  shape  of  the  frnit  is  of  little  conse- 
quence, the  great  desideratum  being  to  obtain  berries  of  good  size  and 
color.  UntO  the  vines  are  well  matted,  it  is  important  to  keep  the  meadow 
thoroughly  drained  at  least  one  foot  below  the  surface.  It  will  generally 
be  found  necessary  to  go  deeper  than  that  to  effect  a  thorough  drainage, 
without  which  the  vines  will  not  thrive,  even  if  planted  on  ground  well 
adapted  to  their  growth.  If  the  meadow  is  allowed  to  remain  very  wet, 
the  vines  will  make  little  or  no  growth.  When  properly  drained,  a  good 
meadow  will  become  matted  in  three  years,  although  some  of  the  most 
permanent  plantations  have  required  a  longer  time  to  come  into  full 
bearing,  owing  to  the  dampness  of  the  soil. 

There  are  several  insect  enemies,  however,  that  the  cranberry  grower 
has  to  combat.  For  the  extirpation  of  most  of  them  water  is  probably 
the  most  efficient  agent.  In  the  climate  about  Cape  Cod  it  is  recom- 
mended to  flow  the  bogs  once  or  twice  between  the  10th  of  May  and  the 
10th  of  June,  say  for  a  day  or  two,  that  is,  if  the  water  has  been  drawn  off 
early  in  the  spring.  If  the  water  has  been  kept  on  till  the  1st  of  June, 
it  is  well  to  flow  two  or  three  times  during  the  month.  The  common 
blue-bird  is  a  great  destroyer  of  small  caterpillars  and  worms,  and  it  is 
hoped  that  the  European  house-sparrow,  now  becoming  so  generally 
domesticated,  may  prove  an  efficient  auxiliary  in  destroying  the  several 
kinds  of  worms  that  prey  on  this  fruit. 

Mr.  White  concludes  his  book,  the  results  of  several  years'  experience, 
with  directions  for  picking,  keeping,  and  preparing  the  fruit  for  market 
The  home  demand  is  so  great  that  very  few  are  left  for  exportation. 
Should  there  ever  be  &  surplus,  an  active  demand  for  them  always  exists 
in  Europe  and  the  West  Indies.  The  requisites  for  establishing  a  cran- 
berry plantation,  as  gathered  from  Mr.  White's  book,  may  be  summed 
up  as  follows :  1.  A  sub  soil  or  bottom  of  peat,  or  peaty  matter.  2.  Ko 
cold  spring,  but  a  head  of  water,  so  that  the  bog  may  be  quickly  flowed 
at  all  times,  to  protect  it  from  the  ravages  of  insects.  3.  The  turf  or 
top  soil  of  roots,  grass,  &c,  must  be  removed  down  to  the  peat.  This 
top  soil  will  make  a  good  material  for  compost  on  high  land.  4.  Ditches 
must  be  made  so  that  the  water  can  be  drained  to  at  least  a  foot  below 
the  surface  during  the  growing  season:  especially  the  cold  water  from 
the  borders  must  be  drawn  off.  5.  The  surface  of  the  peat,  after  the 
soil  is  removed,  must  be  covered  three  to  twelve  inches  deep,  according 
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to  the  depth  of  the  sab-soil,  with  sand  that  contains  no  loam,  nor  grass 
or  weed  seeds — snch  sand  as  will  not  adhere  when  pressed  in  the  hand. 
0.  Vines  should  be  set  in  hills  or  rows,  fourteen  to  twenty -four  inches 
apart ;  spring  is  the  best  time  for  doing  it,  or  -say  from  the  middle  of 
April  to  the  middle  of  June.  It  is  important  that  they  should  be  planted 
at  an  inclination  in  all  cases;  thus  bringing  the  tops  near  the  ground, 
and  causing  them  to  sucker  better  than  when  pressed  down  perpen- 
dicularly. 

Pkizk  Essay  ox  the  Cultivation  of  the  Potato.    By  D.  A.  Conipton ;  8vo,  pp.  30, 

New  York :  Orange  Judd  &  Co.,  1870. 

Two  years  ago  the  Rev.  Mr.  Wylie,  of  Bellefonte,  Pennsylvania,  of- 
fered a  premium  of  $100  for  the  best  essay  on  the  cultivation  of  the 
potato,  the  premium  to  be  awarded  by  Mr.  Weld  of  the  Anterican 
Agriculturist,  Mr.  Fuller  of  Hearth  and  Home,  and  Dr.  Hexamer, 
who  has  made  the  cultivation  of  the  potato  a  special  study.  The  pre- 
mium was  awarded  to  D.  A.  Compton,  of  Hawley,  Wayne  County, 
Pennsylvania,  who,  within  a  reasonable  compass,  describes  with  suffi- 
cient minuteness  of  detail  the  mode  of  culture  which  his  experience 
and  observation  have  proved  to  be  best  adapted  to  this  crop.  The 
writer  has  been  engaged  in  farming  from  early  youth,  and  his  state- 
ments are  based  on  actual  personal  experience,  being  tUe  results  of 
many  experiments  made  to  test  as  many  theories.  He  discusses  the 
proper  soil,  manures,  varieties,  the  potato  rot,  and  the  various  insects 
that  prey  upon  the  potato  plant  In  this  country. 

The  potato  is  most  profitably  grown  in  a  warm,  dry,  sandy,  or  grav- 
elly loam,  well  filled  with  decayed  vegetable  matter.  New  lands,  or 
lands  recently  denuded  of  the  forest,  if  not  too  damp,  produce  tubers 
of  the  best  quality.  When  grown  in  dry  new  land,  the  potato  always 
cooks  dry  and  mealy,  and  possesses  an  agreeable  flavor  and  aroma,  not 
to  be  attained  in  older  soils.  In  no  clayey  soil  can  it  be  raised  to  per- 
fection as  regards  quality,  though  large  crops  of  coarse-fleshed  tubers 
may  be  obtained  in  favorable  seasons.*  The  soil  must  be  enriched  by 
plowing  under  green  crops,  such  as  clover,  buckwheat,  peas,  &c,  or  by 
swamp  muck  that  has  been  drawn  to  the  field  in  winter,  exposed  in 
small  heaps  to  the  frost,  and  mixed  in  the  spring  with  a  little  lime  to 
neutralize  the  acid.  Sea-weed,  when  bountifully  applied,  has  no  supe- 
rior as  a  manure  for  the  potato.  No  stable  or  green  barn-yard  man- 
ure should  be  used  on  this  crop.  Stable  manure  predisposes  the  tuber 
to  rot,  and  detracts  from  the  desired  flavor ;  and  not  half  so  large  a 
crop  can  be  obtained  with  it  as  with  different  manures.  It  is  a  good 
plan  to  sprinkle  a  haudfiil  of  phosphates,  wood  ashes,  or  lime  in  the  hills 
at  planting,  and  an  equal  quantity  of  wood  ashes,  or  lime  slacked  in 
strong  salt  brine,  just  before  the  last  hoeing. 

No  better  method  can  be  adopted  to  bring  up  partially-exhausted 
lands  than  plowing  under  green  crops.  A  farmer  can  thus  take  up  lot 
after  lot,  and  soon  bring  all  into  a  high  state  of  fertility.  It  costs  no 
more  to  cultivate  an  acre  of  rich,  productive  land  than  an  acre  that  is 
poor  and  unproductive ;  and  the  pleasure  of  harvesting  a  heavy  crop 
abundantly  rewards  the  farmer  for  his  extra  labor  in  preparing  his  soil. 
Besides,  the  beneficial  effects  of  manuring  with  green  crops  are  not  tran- 
sitory;  the  land  shows  this  generous  treatment  for  many  years,  and  if 
lime  or  ashes  be  now  and  then  added  to  assist  decomposition,  it  will 
continue  to  yield  remunerative  crops  loug  after  laud  that  has  been  but 
once  treated  with  stable  manure  or  guano  fails  to  produce  any  thing  but 
woods.    Manure  of  some  kind  must  be  used,  and  to  most  farmers  no 
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mode  of  enriching  land  is  so  feasible,  so  cheap,  and  attended  witji  so 
satisfactory  results,  as  that  of  plowing  under  green  crops.  If  the  soil 
is  so  poor  that  clover  alone  will  not  take  root,  seed  it  down  with  millet  and 
clover  very  early  in  the  spring,  harrowing  in  with  the  millet  thirty 
bushels  of  wood  ashes,  or  two  hundred  pounds  of  guano ;  then  sow  the 
clover  seed,  say  one  peck  to  the  acre,  and  harrow  it  in. 

Astonishing  results  are  obtained  from  plaster,  by  dusting  the  vines  with 
it  as  soon  as  they  are  fairly  through  the  soil ;  again  immediately  after  the 
last  plowing  and  hoeing;  and  at  intervals  through  the  whole  growing 
season.  The  first  application  may  be  light,  the  second  heavier,  and  after 
that  more  bountiful,  say  two  hundred  pounds  to  the  acre.  The  action  of 
plaster  is  not  easily  explained,  but  the  results  are  undoubtedly  beneficial, 
particularly  in  seasons  of  extreme  drought.  It  renders  plants  less  pal* 
table  to  insects,  and  appears  to  be  fatal  to  many  of  the  fungi  family.  The 
vines  retain  a  bright,  lively  green  color,  and  the  tubers  continue  swelling 
until  growth  is  stopped  by  the  frost ;  besides,  potatoes  thus  grown  are  so 
sound  and  free  from  disease  as  to  be  easily  kept  for  spring  market, 
without  loss  by  rot.  Mr.  Gompton  has  seen  a  field,  all  of  the  same  soil,  all 
prepared  alike,  and  all  planted  with  the  same  variety,  at  the  same  time, 
on  one-half  of  which,  that  had  received  no  plaster,  the  yield  was  but  sixty 
bushels  per  acre,  and  many  rotten ;  while  the  other  half,  to  which  plaster 
had  been  applied  in  the  manner  above  described,  yielded  three  hundred 
and  sixty  bushels  per  acre,  and  not  an  unsound  one  among  them. 

Potatoes  should  not  be  planted  year  after  year  on  the  same  spot;  trouble 
with  weeds,  and  rapid  deterioration  of  quality  and  quantity  of  tubers,  soon 
render  the  crop  unprofitable ;  and  loamy  soil  thus  planted  continuously 
soon  becomes  compact,  heavy,  and  lifeless.  Most  growers  argue  that 
potatoes  should  be  planted  whole,  as  a  greater  supply  of  starch  is  thus 
available,  until  the  plant  can  draw  support  from  the  soil  and  atmosphere. 
Mr.  Gompton  thinks,  however,  that  the  poor  results  attending  cut  tubers 
are  traceable  to  improper  ones  improperly  cut.  Large,  mature,  sound 
tubers  only  should  be  used,  cut  in  pieces  of  two  or  three  eyes  each,  with 
as  much  flesh  as  possible  around  and  under  each  eye  to  the  center  of 
the  tuber.  The  seed  should  be  often  changed.  The  best  and  most  exten- 
sive growers  procure  new  seed  every  two  or  three  years ;  some  every  year. 

When  the  tops  are  two  inches  high,  run  a  corn  plow  five  inches  deep, 
close  to  the  hills,  turning  the  furrows  from  the  hills ;  plow  both  ways. 
Standing  on  the  squares  of  earth,  warmed  on  all  sides  by  the  air  and 
sun-light,  the  potatoes  grow  rapidly.  As  soon  as  the  tops  are  six  ot 
seven  inches  high,  plow  seven  inches  deep,  midway  between  the  rows, 
turning  the  furrows  to  the  hills.  Hoeing  is  generally  unnecessary;  but 
when  needed,  draw  mellow  earth  to  the  plants  with  the  hoe,  keeping  the 
top  of  the  hills  somewhat  hollow  to  catch  the  rain.  Then,  as  far  as  stir- 
ring the  soil  is  concerned,  let  it  alone,  as  after  a  certain  stage  new  tubers 
are  formed  each  time  the  soil  is  disturbed ;  and  if  the  last  plowing  be 
deferred  until  the  vines  are  large,  a  great  quantity  of  small  potatoes  is 
sure  to  be  the  consequence. 

Mr.  Compton  closes  his  essay  with  remarks  on  the  value  of  the  po- 
tato as  food  for  cattle;  and  an  elaborate  chapter,  with  illustrations,  on 
the  ten  distinct  species  of  insects  that  prey  upon  the  potato  plant. 

Onion-raising  :  What  kinds  to  raise,  and  the  way  to  raise  them.  By 'J.  J.  H.  Gregory, 
seed-grower,  Marblehead,  Massachusetts:  12 mo.,  pp.  36.  Salem,  Massachusetts; 
Goo.  W.  Pease  &  Co.,  1869. 

This  is  a  small  work,  but  of  a  decidedly  practical  character,  in  which 
the  author  gives  his  long  experience  in  onion  culture,  in  a  neighborhood 
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where  oue  hundred  thousand  bushels  are  raised  annually ;  as  well  as  the 
results  of  personal  observation  in  other  localities  j  and  facts  gathered  by 
correspondence  with  different  sections  of  the  Union. 

Onions  thrive  best  on  old  ground.  They  have  been  grown  in  some 
parts  of  New  England  on  the  same  spot  for  nearly  a  century,  without 
any  perceptible  failing  off  in  the  quality  or  quantity  of  the  crop,  though 
some  think  that  in  such  cases  there  is  a  greater  liability  to  rust.  They 
give  the  most  satisfactory  results  on  soils  of  light  structure,  such  as  a 
sandy  loam,  or  even  on  a  gravelly  soil,  if  it  is  not  of  a  leachy  nature,  and 
if  it  rests  on  a  hard-pan  bottom.  It  should  be  heavily  manured  with 
either  Peruvian  or  fish  guano,  or  pig  and  barn  manure,  night-soil,  kelp, 
inuscle-mud,  superphosphate  of  lime,  wood-ashes,  or  muck,  all  of  which, 
used  either  alone  or  in  compost,  are  excellent  food  for  the  onion.  Wood 
ashes  are  generally  used  in  connection  with  other  manures,  at  the  rate 
of  about  two  hundred  bushels  to  the  acre.  They  must  never  be  combined 
with  other  manures,  as  they  would  set  the  ammonia  free,  and  thus  de- 
teriorate their  quality.  They  should  be  scattered  on  the  surface  at  the 
time  of  planting,  or  when  the  crop  is  about  half  grown. 

The  soil  for  onions  does  not  require  deep  plowing;  four  or  five  inches 
are  sufficient  to  insure  a  good  crop.  The  great  object  is  to  get  the  land 
in  a  thoroughly  fine  condition,  to  facilitate  the  covering  of  the  seed  with 
fine  earth ;  to  have  the  soil  light,  that  there  may  be  a  vigorous  growth 
of  the  plants,  and  to  leave  the  land  in  good  working  condition  for  after 
culture.  As  onions,  when  grown  from  the  seed,  generally  require  the 
whole  season  to  ripen,  the  ground  should  be  prepared  and  the  seed 
planted  as  early  as  possible  in  the  spring.  As  a  general  rule  three  and 
a  half  pounds  of  seed  are  sufficient  for  an  acre,  or,  if  the  land  is  very 
highly  manured,  four  pounds  may  be  planted  with  profit.  This  is  where 
large  onions  are  wanted  for  fall  or  winter  use.  But  if  it  is  designed  to 
pull  them  when  small  for  the  early  market,  then  seven  or  eight  pounds 
will  be  required  to  the  acre.  There  are  many  different  machines  used 
for  sowing  the  seed.  The  Large  Red,  Yellow,  and  White  are  the  three 
standard  varieties  in  this  country.  The  Danvers,  a  comparatively  new 
sort,  is  very  prolific  and  early.  This  and  the  Large  Red  are  extensively 
raised  for  market  as  well  as  for  shipping.  The  Potato  and  Top  onions 
are  rather  fancy  sort&  The  former  is  very  mild  and  pleasant  to  the 
taste,  but  rather  a  poor  keeper.  It  has  the  advantage  of  being  quite 
early,  and  not  very  liable  to  injury  from  the  onion  maggot  when  that 
pfcst  abounds;  it  is  best  developed  on  soil  rather  moister  than  the 
varieties  from  seed  require.  The  Top  onion,  though  of  mild  and  pleasant 
flavor,  is  coarsely  and  loosely  made  up,  is  a  poor  keeper,  and  has  no 
particular  merit  over  the  common  sorts. 

South  of  New  Jersey  onions  cannot  be  relied  on  to  mature  the  first 
year  from  seed,  as  the  extreme  heat  of  the  climate  forces  the  formation 
of  the  bulb,  and  dries -down  the  top  quite  early  in  the  season.  In  the 
Southern  States,  therefore,  two  years  are  necessary  to  mature  the  crop. 
The  seed  is  sown  very  thick,  say  thirty  pounds  to  the  acre;  the  crop 
matures  in  July,  when  it  is  pulled,  stored  in  cool,  airy  lofts,  and  spread 
thinly  over  the  floor.  The  next  spring  the  bulbs  are  planted  in  rows, 
say  ten  inches  apart,  and  two  or  three  inches  distant  in  the  row. 

The  onion  crop  is  sometimes  severely  injured  by  rust  or  mildew.  The 
tops  of  the  leaves  die,  and  the  whole  plant  is  more  or  less  covered  with 
patches  of  thin  white  dust,  which  stops  the  further  growth  of  the  bulb. 
This  disease  is  most  frequent  in  very  wet  seasons,  and  is  more  common 
on  old  onion  beds  than  on  new.  The  best  remedy  known  for  old  beds 
is  to  run  the  plow  a  little  deeper,  and  thus  bring  up  and  mix  in  a  little 
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new  soil.  Mr.  Gregory  closes  his  treatise  with  a  description  of  the 
various  drills  and  labor-saving  machines  used  at  the  North  in  the  cul 
ture  of  this  crop. 

Cabbages:  How  to  grow  them.  A* practical  treatise  on  cabbage  culture,  giving  faH 
details  on  every  point,  including  keeping  and  marketing  the  crops.  By  Jamas  J. 
H.  Gregory,  introducer  of  the  Marblehead  cabbage ;  12  mo.,  pp.  72.  Salem,  Massa- 
chusetts, 1870. 

This  little  treatise  gives  plain  and  practical  directions  for  the  culth* 
tion  of  the  cabbage,  with  its  congeners,  the  cauliflower,  broccoli,  &e~ 
describing  the  proper  soil,  the  diseases  of  the  plant,  and  its  insect  ew 
mies,  with  a  description  of  the  most  desirable  kinds  for  either  the  tabk 
or  live  stock.  Although  it  is  a  familiar  plant  in  almost  all  garden*, 
there  are  many  hints  in  Mr.  Gregory's  book  that  will  be  new  and  useful 
to  beginners,  particularly  in  selecting  the  best  varieties. 

The  Winnigstadt  variety,  that  makes  a  hard  head  under  almost  any 
condition,  is  recommended  where  the  soil  is  light.  Deep  fall  plow- 
ing is  urged,  that  the  frost  of  winter  may  disintegrate  the  soil.  Almost 
any  manure,  except  hog  manure,  will  answer  for  cabbages,  as  barn  ma- 
nure, rotten  kelp,  well-diluted  liquid  manure,  night  soil,  guano,  phosphates, 
wood  ashes,  fish,  salt,  glue-waste,  hen-manure,  all  properly  composted, 
or  slaughter-house  offal,  and  the  richer  they  are  in  ammonia  the  better. 
Hog  manure  is  thought  to  invariably  produce  the  club-foot  disease  in 
cabbage,  though  Mr.  Henderson,  of  New  York,  ascribes  it  to  an  insect 
that  deposits  its  eggs  in  the  soil ;  and  in  the  maggot  condition  in  whict 
it  appears  the  second  year  it  attacks  the  roots,  which  become  large  and 
carious,  ruining  the  plant.  On  this  theory  cabbages,  cauliflowers,  ruta- 
bagas, and  turnips  can  be  safely  grown  on  the  same  spot  only  in  alter- 
nate years.  On  soils  containing  a  large  amount  of  lime,  this  insect  can- 
not exist  to  an  injurious  extent. 

In  New  England  the  largest  cultivators  for  market  drop  the*  seed  di 
rectfy  where  the  plants  are  to  stand,  instead  of  the  old  mode  of  trans- 
planting  from  a  hot-bed.  Time  is  thus  saved,  risks  incidental  to  trans- 
planting are  avoided,  and  all  the  plants  in  the  field  start  alike.  Hal: 
a  dozen  seeds  are  scattered  in  each  hill,  so  that  the  cut- worm  has  to 
depredate  severely  before  he  really  injures  the  field.  As  the  plant* 
grow,  the  feeble  ones  can  be  thinned  out,  and  where  the  seeds  in  an  ad 
joining  hill  have  failed  to  vegetate,  the  deficiency  can  be  supplied  by  tbt 
superfluous  healthy  plants.  Four  to  six  ounces  of  seed  thus  planted  ii 
hills  are  sufficient  for  an  acre.  • 

Sprinkling  wood  ashes  and  air  slaked  lime  upon  the  young  plants. 
while  the  leaves  are  damp  with  rain  or  dew,  is  an  efficacious  remedy  fm 
destroying  the  voracious  fly,  beetle,  and  flea  that  attack  them  as  aooa 
as  they  have  broken  through  the  soil,  as  well  as  for  most  other  insects 
Until  the  plants  have  a  stump  as  large  as  a  pipe-stem,  they  are  subject 
to  the  ravages  of  the  cut- worm,  for  which  there  seems  to  be  no  better 
remedy  than  sprinkling  liberally  wood  ashes  or  air-slaked  lime  close 
about  the  stems  of  the  plants.  As  this  pest  disappears  about  the  mid- 
dle of  June,  cabbages  that  are  planted  late  suffer  but  little  from  it. 

A  cabbage-field  should  bo  stirred  with  the  cultivator  and  hoe  at  least 
three  times  during  their  growth ;  the  oftener  the  better.  In  the  com- 
paratively mild  climate  of  England,  cabbages  are  left  unprotected  in 
the  fields  during  the  winter  months ;  and  in  the  Southern  States  they 
are  principally  a  winter  crop.  As  we  proceed  north,  a  slight  covering 
of  litter  on  their  heads  is  necessary.  In  New  England  they  are  placed 
in  dry  pits,  several  tiers  deep,  heads  downward,  about  as  thick  as  they 
will  stand,  covered  with  six  inches  of  straw  or  coarse  hay,  with  a  roof 
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of  rough  boards,  and  about  a  foot  of  earth.  Repeated  freezing  and 
thawing,  or  excessive  moisture  or  warmth,  will  cause  them  to  rot ;  while 
the  dry  air  of  most  cellars  abstracts  moisture  from  the  leaves,  causing 
them  to  wilt  and  injuring  their  flavor. 

For  successive  crops  on  a  large  scale  for  market,  the  following  varie- 
ties are  recommended :  Early  Wyman,  Carter's  Superfine  Early,  Little 
Pixie,  Early  Wakefield,  Early  Low  Dutch,  Early  Winnigstadt,  Early 
Schweinf  urt,  Premium  Flat  Dutch,  Stone  Mason,  Large  Late  Drumhead, 
Marblehead  Mammoth  Drumhead,  Fottler's  Drumhead,  Drumhead  Sa- 
voy, and  American  Green  Globe  Savoy.  It  is  well  to  note  a  fundamen- 
tal distinction  between  the  Drumhead  cabbage  of  England  and  that  of 
this  country.  In  England  the  Drumheads  are  coarse,  and  are  raised 
almost  wholly  for  stock,  being  very  different  from  the  tender,  succulent 
varieties  of  Drumheads  raised  here. 

Cauliflowers,  Brussels  sprouts,  and  kale,  in  the  selection  of  the  soil 
and  manure,  and  in  cultivation,  require  generally  the  same  treatment 
as  cabbages. 

How  Crops  Feed  :  A  treatise  on  the  atmosphere  and  the  soil,  as  related  to  the  nutrition 
of  agricultural  plants.  With  illustrations.  By  Samuel  W.  Johnson,  M.  A.,  professor 
of  analytical  and  agricultural  chemistry  in  the  Sheffield  Scientific  School  of  Yale 
College,  chemist  to  the  Connecticut  State  Agricultural  Society,  and  member  of  the 
National  Academy  of  Sciences.  12mo.,  pp.  375.    New  York :  Orange  Judd  &Co.,  1870. 

Professor  Johnson's  able  work,  "How  Crops  Grow,"  noticed  in  the 
annual  report  of  this  Department  for  1868,  has  been  received  with 
great  favor,  not  only  in  America,  but  in  Europe.  It  has  been  repub- 
lished in  England  under  the  joiut  editorship  of  Professors  Church  and 
Dyer,  of  the  Royal  Agricultural  College  at  Cirencester  $  and  a  transla- 
tion into  German  will  soon  appear,  on  the  recommendation  of  Professor 
Von  Liebig.  In  this  new  work,  "How  Crops  Feed,"  designed  as  the 
complement  and  companion  of  the  former,  the  author  has  digested  the 
cumbrous  mass  of  evidence  in  which  the  truths  of  vegetable  nutrition 
lie  buried  beyond  the  reach  of  ordinary  inquirers,  and  has  set  these 
truths  forth  in  proper  order  and  plain  dress  for  their  legitimate  uses. 

Under  the  general  divisions  of  the  atmosphere  as  related  to  vegeta- 
tion, and  of  the  soil  as  related  to  vegetable  production,  Professor  John- 
son discusses  the  atmosphere  as  physically  related  to  vegetation ;  also  the 
origin  and  formation  of  soils ;  their  definition,  classification,  and  physi- 
cal character ;  the  soil  as  a  source  of  food  to  crops,  describing  the  in- 
gredients the  elements  of  which  are  of  atmospheric  origin,  and  such  as 
are  derived  from  rocks.    He  says : 

No  study  can  have  a  grander  material  significance  than  the  one  which  gives  us  a 
knowledge  of  the  causes  of  the  fertility  and  barrenness  of  soils ;  a  knowledge  of  the 
means  of  economizing  the  one  and  overcoming  the  other,  and  of  thoso  natural  laws 
which  enable  tho  farmer  so  to  modify  and  manage  his  soil  that  all  the  deticiences  of 
the  atmosphere  or  the  vicissitudes  of  climate  cannot  deprive  him  of  a  suitable  reward 
for  his  exertions. 

In  remarking  on  the  formation  of  nitrogenous  compounds  in  the  at- 
mosphere, the  fact,  known  to  the  best  farmers,  is  stated,  that  certain 
crops  are  especially  aided  in  their  growth  by  nitrogenous  fertilizers, 
while  others  are  comparatively  indifferent  to  them.    Thus — 

The  cereal  grains  and  grasses  are  most  frequently  benefited  by  applications  of  nitrate 
of  soda,  Peruvian  guano,  dung  of  animals,  fish,  flesh,  and  blood  manures,  or  other  mat- 
ters rich  in  nitrogen.  On  the  other  hand,  clover  and  turnips  flourish  best,  as  a  rule, 
when  treated  with  phosphates  and  alkaline  substances,  and  are  not  manured  with  ani- 
mal fertilizers  so  economically  as  the  cereals.  It  has,  in  fact,  become  a  rulo  of  practice 
in  some  of  the  best  farming  districts  of  England,  where  systematic  rotation  of  crops 
is  followed,  to  apply  nitrogenous  manures  to  tho  cereals,  and  phosphates  to  turnips. 

The  foliage  of  clover,  cut  green,  and  of  root  crops,  maintains  its  activity  untu  the 
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time  the  crop  is  gathered ;  the  supply  of  nitrates  thus  keeps  pace  with  the  wants  of 
the  plant.  Id  the  case  of  green  crops,  the  functions  of  the  ibliage  decline  as  the  seed 
begins  to  develop,  and  the  plant's  means  of  providing  itself  with  assimilable  nitrogen 
fail,  although  the  need  for  it  still  exists.  Furthermore,  Iho  clover  cut  for  hay  leaves 
behind  much  more  roots  and  stubble  per  acre  than  green  crops,  and  tho  clover  stubble 
is  twice  as  rich  in  nitrogen  as  the  stubble  of  ripened  grain.  This  is  a  result  of  the 
fact  that  the  clover  is  cut  when  in  active  growth,  while  the  grain  is  harvested  after  tbf 
roots,  stems,  and  leaves  have  been  exhausted  of  their  own  juices  to  meet  the  demands 
of  the  seed.  *  *  *  The  fact  is  not  to  be  denied  that  the  soil  is  enriched  in  nitrogn 
by  tho  culture  of  large-leaved  plants,  which  are  harvested  while  in  active  growth,  and 
leave  a  considerable  proportion  of  roots,  leaves,  or  stubble  on  the  field.  On  the  other 
hand,  the  field  is  impoverished  in  nitrogen  when  grain  crops  are  raised  upon  it. 

In  the  conversion  of  rocks  into  soil,  the  action  of  freezing  water  is 
remarkable.  Water,  in  the  act  of  conversion  into  ice,  expands  one- 
fiiteenfeh  of  its  bulk,  and  the  force  thus  exerted  is  sufficient  to  burst 
vessels  of  the  strongest  materials,  and,  in  cold  latitudes  or  altitudes, 
accomplishes  stupendous  results. 

Along  the  base  of  the  vertical  trap  cliffs  of  New  Haven  and  the  Hudson  River  Ik 
immense  masses  of  broken  rock,  reaching  to  more  than  half  the  height  of  the  blaft 
themselves,  rent  off  by  this  means.  The  same  cause  operates  in  a  less  consp^uoua  hot 
not  less  important  way  on  the  surface  of  the  stone,  loosening  the  minute  grains,  as  in 
the  above  instances  it  rends  off  enormous  blocks.  A  smooth,  clean  pebble  of  the  verr 
compact  Jura  limestone,  of  such  kind,  for  example,  as  abounds  in  the  rivers  of  Soatfe 
Bavaria,  if  moistened  with  water  and  exposed  over  night  to  sharp  frost,  on  the  thaw- 
ing is  muddy  with  the  detached  particles. 

Many  interesting  illustrations  are  given  of  the  absorbent  power  of 
soils.  Liquid  manure  is  deodorized,  decolorized,  and  rendered  nearly 
tasteless  by  filtration  through  garden  earth.  It  is  a  matter  of  common 
experience  that  a  few  feet  or  yards  of  soil  intervening  between  a  ce^ 
pool  or  dung-pit  and  a  well,  preserves  the  latter  against  contamination 
for  a  longer  or  shorter  period.  The  foul  water  of  the  Seine,  at  Paris, 
becomes  potable  after  filtering  through  sandstone.  These  effects  art 
not  strikingly  manifested  by  pure  sand,  but  appear  when  clay  is  used 
Solutions  of  coloring  matters,  such  as  logwood,  sandal-wood,  cochineal 
litmus,  &c.,  when  shaken  up  with  a  portion  of  clay,  are  entirely  d* 
prived  of  color. 

Garments  which  have  been  rendered  disgusting  by  tho  fetid  secretions  of  the  skunk, 
may  be  "  sweetened,"  i.  c,  deprived  of  odors  by  burying  them  for  a  few  days  in  the 
earth.  The  Indians  of  this  country  are  said  to  sweeten  the  carcass  of  the  skunk  bj 
the  same  process,  when  needful,  to  fit  it  for  their  food.  Dogs  and  foxes  bury  bones  aid 
meat  in  the  ground,  and  afterward  exhume  them  in  a  state  of  comparative  fteedoe 
from  offensive  odor. 

When  human  excrements  are  covered  with  fine  dry  earth,  as  in  the  eartb-cloaet  sji- 
tem,  all  odor  is  at  once  suppressed  and  never  reappears.  At  the  most,  besides  as. 
"earthy"  smell,  an  odor  of  ammonia  appears,  resulting  from  decomposition,  whki 
seems  to  proceed  at  once  to  its  ultimate  results  without  admitting  the  formation  of  any 
intermediate  offensive  compounds.  *  *  *  These  examples  sufficiently  prove  thai 
the  soil,  even  sand,  possesses  the  property  of  attracting  and  fuUy  absorbing  the  ex- 
tractive matters,  so  that  tho  water  which  subsequently  passes  is  not  able  to  remcr? 
them ;  even  the  soluble  salts  are  absorbed,  and  are  washed  out  only  to  a  small  extern 
by  new  quantities  of  water. 

Professor  Johnson  concludes  this  volume  with  remarks  on  the  signifi- 
cance of  the  absorptive  quality,  in  which  he  remarks  that  disintegration 
and  nitrification  would  lead  to  a  waste  of  the  resources  of  fertility,  wot 
it  not  for  the  conserving  effect  of  those  physical  absorptions  and  chemi 
cal  combinations  and  replacements  which  have  been  described. 

The  great  beneficent  law  regulating  these  absorptions  appears  to  admit  of  the  fol- 
lowing expression,  viz :  Those  bodies  which  are  most  rare  and  precious  to  the  growug 
Slant  are  by  the  soil  converted  into,  and  retained  in,  a  condition  not  of  absolute,  bos 
f  relative  insolubility,  and  are  kept  available  to  the  plant  by  the  continual  cirexdaaao 
in  the  soil  of  the  more  abundant  saline  matters. 

The  soil,  sneaking  in  the  widest  sense,  is  then  riot  only  the  ultimate  exhauatkff 
source  of  mineral  (fixed)  food  to  vegetation,  but  it  is  the  storehouse  and  conservator 
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of  this  food,  protecting  its  own  resources  from  waste  and  from  too  rapid  use,  and  con- 
verting the  highly  soluble  matters  of  animal  exuviae  as  well  as  of  artilicial  refuse  (ma- 
nures) into  permanent  supplies. 

The  author  is  preparing  another  volume  on  a  number  of  topics  con- 
nected with  the  feeding  of  crops,  which  have  not  been  treated  upon, 
and  which  will  naturally  find  their  place  in  a  discussion  of  the  improve- 
ment of  the  soil  by  tillage  and  fertilizers.  ' 

Trees,  Plants,  and  Flowers  ;  where  and  how  they  grow.  A  familiar  history  of  the 
vegetable  kingdom,  by  the  author  of  "Our  Own  Birds,"  with  seventy-three  engrav- 
ings.   12  mo.,  pp.  140.    Philadelphia :  J.  B.  Lippincott  &  Co. 

This  little  book  is  intended  to  call  attention  to  the  beauties  of  crea- 
tion. It  gives  the  history  and  associations  of  the  prominent  trees  of  the 
world,  as  well  as  the  leading  grasses,  flowers,  alpine  and  aquatic  plants 
and  ferns,  the  contemplation  of  which  is  neglected  because  their  appear- 
ance is  so  familiar.  A  description  of  the  habits  and  uses  of  many  plants 
is  followed  by  an  account  of  their  discovery  and  introduction  5  as, 
for  instance,  the  Victoria  Kegia,  with  its  singular  beauty  and  remark- 
ble  size,  having  leaves  six  feet  in  diameter.  This  plant  was  introduced 
into  England  from  Bolivia  in  1846,  and  is  now  to  be  found  in  several 
conservatories  in  this  country,  as  well  as  in  Europe.  England  abounds 
In  trees  of  historic  interest,  some  of  which,  there  is  good  evidence  to 
show,  are  upwards  of  one  thousand  years  old.  But  there  are  few  trees 
that  attain  the  gigantic  proportions  and  the  age  of  the  California  pines. 
By  counting  the  annual  rings,  it  is  proved  that  some  of  the  oldest  had 
been  growing  for  three  thousand  years.  As  there  is  no  good  reason  to 
doubt  the  accuracy  of  this  computation,  they  must  certainly  have  ex- 
isted in  the  days  of  the  Prophet  Elijah :  or  even,  as  Dr.  Lindley  observes 
of  one  of  them,  "  It  must  have  been  a  little  plant  when  Samson  slew  his 
Philistine."  The  uses  and  associations  of  the  palms,  cedars,  oaks,  pines, 
magnolias,  &c.,  are  given,  forming  a  volume  of  much  interest. 

Seventy-five  Flowers,  and  how  to  cultivate  them.  By  Edward  Sprague  Band, 
jr.,  author  of  "Flowers  for  the  Parlor  and  Garden,"  "  Garden  Flowers,"  "Bulbs," 
&c.    12  mo.,  pp.  210.    J.  E.  Tilton  &  Co.,  1870. 

Under  this  modest  title  Mr.  Rand  has  furnished  a  valuable  book, 
with  particular  descriptions  of  seventy-five  genera  of  flowers  that  are 
grown  with  the  least  care,  and  which  will  well  repay  the  cultivator  by 
their  beauty  and  fragrance.  They  are  plants  that  can  be  easily  obtained, 
and  will  grow  freely  and  bloom  well  in  common  soil.  The  descriptions 
of  the  individual  flowers  are  preceded  by  general  directions  for  prepar- 
ing the  soil,  planting,  and  propagating,  on  which  subjects  many  of  the 
old  works  on  horticulture  contain  much  needless  mystery.  For  instance, 
it  formerly  seemed  necessary  in  cultivating  even  a  small  flower  garden 
that  a  person  should  have  free 'access  to  a  peat  meadow,  a  sand-bank, 
and  a  wood-lot,  to  supply  himself  with  the  necessary  peat,  sand,  ana 
leaf-mold,  which  looked  discouraging  to  a  beginner.  Now,  while  peat, 
meadow-mud,  leaf-mold,  well-rotted  sods,  and  silver-sand  are  import- 
ant ingredients  in  potting  and  garden  culture,  in  general  out-door 
gardening,  they  are  not  absolutely  necessary,  and  most  flowers  may  be 
grown  to  perfection  without  any  of  them.  Very  few  garden  plants  re- 
quire a  peat  soil;  and  none  absolutely  need  the  elaborate  combinations 
generally  prescribed.  | 

To  prepare  a  flower  border,  the  soil  should  be  excavated  eighteen  to 
twenty-four  inches  in  depth.  If  the  subsoil  is  gravel,  throw  in  a  few 
inches  of  leaves,  pine  needles,  old  straw,  or  any  coarse  litter,  and  then 
Ull  up  the  bed  with  the  good  loam  usually  found  in  most  gardens  and 
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fields,  and  raised  slightly  above  the  level  of  the  surrounding  ground. 
If  the  subsoil  is  a  close  clay,  fill  in  two  or  three  inches  of  small  stones 
or  gravel,  before  laying  on  the  above  covering  of  litter  and  loam.  A 
liberal  supply  of  thoroughly-rotted  manure,  well  dug  into  the  bed  when 
first  made,  will  keep  it  in  good  condition  for  years,  if  forked  over  with  a 
digging-fork  in  the  spring,  the  weeds  kept  down,  and  the  soil  frequently 
stirred  through  the  summer.  Beds  for  hyacinths,  tulips,  and  other  bulbs 
are  benefited  by  a  covering  of  two  or  three  inches  of  fresh  horse  ma- 
nure, or  litter  as  it  comes  from  the  stable,  put  on  just  before  the  ground 
freezes,  and  raked  off  early  in  the  spring.  In  growing  bulbous  roots,  it 
is  well  to  use  one  fifth  common  building  sand ;  as,  if  the  soil  is  too  close, 
the  bulbs  are  apt  to  rot,  or  to  be  thrown  out  of  the  ground  by  the  frost 

Large  growing  herbaceous  perennials  should  be  set  deep.  The  depth 
at  which  bulbs  should  be  planted  varies  somewhat  according  to  their 
size,  from  two  to  six  inches,  and  oven  eight  inches  for  very  large  lilies 
and  crown  imperials.  In  sowing  annuals  it  is  impossible  to  lay  down 
exact  rules,  much  depending  on  the  size  of  the  seed.  Soaking  the 
seed  before  sowing  is  not  generally  advisable,  except  in  the  case  of  large, 
hard  seed,  as  Indian  Shot,  or  those  which  are  a  long  time  in  vegetating, 
as  Globe  Amaranthus.  A  great  mistake  is  made  in  sowing  or  trans- 
planting too  thick ;  crowded  plants  never  look  well.  One  that  is  well 
grown  will  be  more  effective  than  a  dozen  crowded  together,  and  give 
more  and  better  bloom.  Each  plant  should  have  room  to  develop  its  fall 
proportions,  and  to  show  its  foliage,  often  quite  as  beautiful  as  the  flower, 
to  advantage.  Where  herbaceous  plants  form  too  large  clumps,  and 
grow  out  of  the  ground,  or  die  in  the  center,  they  should  be  divided  and 
reset  in  early  spring.  Watering  is  not  recommended,  but  when  water 
is  given,  it  should  be  applied  in  abundance,  as  close  to  the  roots  as  pos- 
sible, and  the  soil  saturated.  A  slight  surface  watering  is  worse  than 
none  at  all.  When  plants  droop,  a  judicious  shading  from  sunlight  is 
preferable  to  watering.  By  a  little  care  in  planting,  with  an  eye  to  a 
succession  of  bloom,  a  display  of  flowers  can  be  kept  up  from  May  to 
November.  In  planting  masses  for  effect,  it  is  not  wise  to  mix  colors  or 
even  shades.  Each  mass  should  be  of  one  color;  and  if  of  the  same 
plant,  uniformity  of  habit  and  bloom  is  secured.  In  ribbon  borders  or 
beds,  the  contrasts  should  be  striking,  and  the  bands  never  be  allowed 
to  run  into  each  other. 

The  leaves  of  bulbs  should  never  be  cut  off  until  they  turn  yellow; 
if  removed  earlier,  it  is  at  the  expense  of  next  year's  flower ;  for  the 
stronger  the  leaves  are  grown,  the  better  will  be  the  condition  of  the 
bulb.  The  flower-stalks  of  bulbs  should  be  cut  off  as  soon  as  the  flower 
has  faded.  Winter  protection  is  best  given  by  a  slight  covering  of  Ut- 
ter or  coarse  manure.  Evergreen  boughs  laid  over  plants  are  excellent 
for  preventing  the  alternate  freezing  and  thawing  so  destructive  in 
winter  to  herbaceous  plants. 

After  some  general  directions  on  the  various  modes  of  propagating 
plants,  a  list  is  given  of  the  most  desirable  kinds,  of  easy  culture,  for  a 
succession  of  flowers  through  the  season,  beginning  with  the  modest 
snow-drop  and  ending  with  the  Christmas-Rose,  with  its  blooms,  pure 
white  and  beautiful,  when  all  around  is  dark  and  dead. 

Mr.  Hand  concludes  his  directions  for  the  management  of  a  flower 
garden  with  these  remarks : 

The  propagation  of  plants  is  most  interesting,  both  in  study  and  practice.  It  is 
the  creation  of  new  individuals,  which,  while  generally  partaking  of  the  character 
istics  of  the  parents  in  the  case  of  seedlings,  varies  most  wonderfully,  and  continually 
gives  new  sources  of  pleasure. 
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Hybridization  is  one  of  the  most  fascinating  occupations.  Its  results  sometimes  serin 
miraculous,  and  the  pleasnre  is  ever  new  and  ever  changing. 

A  garden  is  a  constant  amusement :  a  happy  combination  of  work  and  play.  A  study 
and  a  recreation;  a  source  of  health  both  tor  body  ard  mind{  whence  one  goes  forth 
stronger  and  better,  like  the  fabled  Antffius,  having  renewed  his  strength  by  touching 
his  mother  earth. 

Gray '8  School  asd  Fikld  Book 
"  Field,  Forest,  and  Garden 

f»rofessor  of  natural  history 
vison,  Phinney,  Blnkeman  &  Co.,  1870. 

This  is  a  new  edition  of  a  work  that  for  years  lias  been  known  as  a 
standard  authority.  It  combines  in  one  volume  the  "Lessons  in  Botany," 
and  the  "Field,  Forest,  and  Garden  Botany,"  forming  a  popular  and 
comprehensive  school  treatise  for  beginners,  as  well  as  for  advanced 
classes  in  agricultural  colleges  and  schools.  It  is  a  useful  handbook, 
also,  to  assist  in  analyzing  plants  and  flowers  in  the  field-study  of 
botany,  either  by  classes  or  individuals.  Beginning  with  first  principles, 
it  progresses  by  easy  steps,  until  the  student  is  enabled  to  master  the 
intricacies  of  the  science.  The  "  Field,  Forest,  and  Garden  Botany," 
comprises  popular  as  well  as  strictly  scientific  descriptions  of  the  com- 
mon herbs,  shrubs,  and  trees  of  the  Southern  as  well  as  the  Northern 
and  Middle  States,  and  all  that  are  commonly  cultivated,  or  planted  for 
ornament,  or  use  in  fields,  gardens,  pleasure  grounds,  or  in  house-culture, 
including  the  plants  ordinarily  found  in  the  conservatory. 

Hearth  and  Home  Book  op  Poultry  :  a  practical  and  nopular  treatiso  on  hena, 
tnrkeys,  geese,  and  ducks ;  suited  to  tho  every  day  needs  ot  the  farmer,  breeder,  and 
fancier.    12  mo.,  pp.  50.    New  York :    Pettingill,  Bates  &  Co.,  1870. 

This  little  book  describes  eight  or  ten  of  the  leading  kinds  of  poultry 
that  have  been  brought  to  notice  during  the  last  twenty-iive  years 
which  are  raised  for  profit,  and  about  as  many  that  are  raised  by  "  fanci- 
ers," for  variety  and  the  embellishment  of  their  farm-yards.  Although 
at  their  first  introduction  many  of  the  breeds  were  sold  at  fabulous 
prices,  there  is  no  doubt  that  the  Brahmas?  Cochins,  Crfeve-coeurs,  flam- 
burgs,  &c,  have  been  the  means  of  materially  improving  the  market- 
able quality  of  the  old-fashioned  barn-yard  poultry  of  the  country.  In 
fact,  these  extravagantly  high  prices  have  awakened  great  interest  in 
the  subject,  and  have  been  the  means  of  introducing  the  best  breeds  of 
Europe  and  Asia.  While  it  is  unnecessary  to  describe  their  peculiari- 
ties, an  abstract  is  given  of  the  author's  directions  for  the  management 
of  poultry. 

A  poultry-house  should  be  located  on  gravel,  or  dry  sandy  loam. 
Standing  or  stagnant  water  is  always  to  be  avoided.  A  southern  or 
southeastern  aspect  is  the  best;  and  if  the  yard  can  be  located  on  a  side- 
hill,  with  the  house  crowning  its  topmost  point,  all  the  better.  Warmth, 
dryness,  and  pure  air  are  indispensable.  Tne  sides  and  roof  of  the 
house  must  be  impervious  to  water;  but  it  should  be  so  contrived  as  to 
admit  of  thorough  ventilation  and  easy  means  of  cleaning  it  once  or 
twice  a  week.  Its  size  should  allow  about  six  square  feet  for  each  fowl, 
and  no  apartment  of  any  house  should  contain  more  than  fifty  fowls, 
unless  they  can  be  allowed  at  least  double  this  space. 

1*0 wis  should  be  permitted  to  range  at  liberty  a  few  hours  daily,  at 
least  eight  months  in  the  year ;  and  they  require  both  animal  and  veg- 
etable food.  The  roosts  must  be  easy  of  access,  and  be  reached  mainly  by 
steps  instead  of  flight,  and  be  of  poles  about  two  inches  in  diameter; 
and  the  nests  should  be  kept  dark  and  so  placed  that  the  hens  can  reach 
them  unperceived,  andlay  withoutfear  of  disturbance.  Thefloor  should  be 
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wholly  of  earth,  or  earth  and  cement,  and  the  house  never  without 
boxes  of  dry  ashes,  and,  if  possible,  a  stream  of  running  water  or  troughs 
regularly  filled  with  fresh  water  daily. 

At  leastonce  a  week  the  whole  of  the  surface  of  the  yardshouldbe  turned 
over  or  loosened  with  the  tines  of  a  heavy  manure-fork,  so  that 
everything  that  would  emit  unhealthy  odors  may  be  covered  or  incor- 
porated with  the  deodorizing  particles  of  the  earth ;  or,  still  -better,  turn 
over  a  portion  each  day,  so  that  the  hens  can  have  a  little  new  space 
where  they  can  daily  find  fresh  gravel  and  other  substances  needful  for 
health.  Every  month  the  whole  surface,  to  the  depth  of  three  inches, 
should  be  removed,  and  its  place  supplied  with  fresh  earth  from  outside. 
Ten  fowls  thus  cared  for  will  furnish  ample  manuring  material  for  a 
small  garden,  while  fifty  will  suffice  to  manure  well  half  an  acre. 

Fowls  overfat,  or  lean,  seldom  lay.  Food  that  will  keep  them  in  the 
best  working  trim,  as  is  said  of  an  ox  or  horse,  is  the  best ;  and  they 
should  be  fed  at  regular  hours  with  inexorable  precision,  say  with  a 
ground  mixture  of  oats,  buckwheat,  barley  and  corn,  in  the  morning, 
and  whole  corn  and  buckwheat  at  night,  for  three  days  in  succession, 
and  then  a  mixture  of  Indian  meal  one  part,  and  boiled  potatoes  three 
parts  for  the  fourth  day,  and  so  on  through  the  year.  With  this,  if  tibe 
hens  are  shut  up,  they  should  be  fed  with  some  kind  of  meat,  and  green 
food,  as  grass,  cabbage-leaves,  beet-tops,  &c,  in  season ;  and,  to  secure 
the  greatest  return,  fresh  oyster  shells  (pounded)  each  day  in  abundance. 
In  winter  the  house  must  be  kept  closed,  unless  for  an  hour  or  two  in 
the  middle  of  a  warm  day. 

Hens  should  have  a  separate  place  in  or  about  the  poultry-house,  for 
sitting  purposes,  as  whenever  one  commences  her  incubation  there  is 
always  an  inclination  among  the  others  in  the  same  apartment  to  dis- 
turb her  and  lay  in  the  same  nest.  Hens  are  inclined  to  sit  where  they 
have  laid,  and,  if  removed,  will  sometimes  leave  the  newly-made  nest 
►Before  the  eggs  are  put  under  the  hen  every  particle  of  old  straw  should 
be  removed,  the  nest  box  thoroughly  cleaned,  fresh  hay  substituted,  and 
a  little  sulphur  sprinkled  in  it ;  twelve  eggs  for  the  largest  hens  and 
nine  for  the  smallest,  will  be  sufficient.  After  the  incubation  has  com- 
menced never  touch  the  hen  or  the  eggs;  nor,  what  is  worse,  disturb 
the  nest.  It  is  as  bad  as  digging  up  a  kernel  of  corn  every  day  to  see 
if  it  has  sprouted.  Place  foou  where  it  will  be  accessible,  give  free  range, 
keep  other  fowls  and  marauding  animals  away,  and  let  her  and  her  eggs 
and  nest  alone.  The  chickens  should  appear  the  twenty-first  day,  and 
the  mother  knows  best  when  to  abandon  her  nest  with  her  young  brood. 
The  best  food  for  young  chickens  is  a  mixture  of  hard-boiled  egg  and 
coarse-ground  earn  meal ;  or,  at  the  outset,  dry  bread  reduced  to  a  proper 
form  by  being  run  through  a  coffee-mill.  They  should  be  fed  sparingly 
every  two  hours,  and  kept  dry  and  warm  in  cold  weather. 

Well-protected  and  carefully^managed  hens  have  but  few  ailments ;  even 
the  gapes,  the  most  fatal  disease  among  young  chickens,  is  seldom  known 
where  the  young  are  brooded  on  a  dry  surface  and  are  not  permitted  to 
wander  where  they  would  be  exposed  and  overcome  by  the  cold,  or  by 
wet  grass.  Yermin  must  be  exterminated  by  washing  the  rooms  with 
lime  water. 

In  raising  turkeys  they  should  be  proportioned  about  ten  or  twelve 
hens  to  one  cock.  To  save  the  trouble  of  watching  them  while  seeking 
nests,  prepare  a  yard  of  one-eighth  of  an  acre  for  every  fifteen  birds, 
wherein  nothing  else  is  allowed  to  go.  The  best  arrangement  for  a  nest  is 
small  houses,  about  three  feet  by  three,  gable-shaped,  and  three  feet  high 
in  the  center.    Nests  should  be  scattered  about  the  yard,  and,  if  con- 
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venient,  partially  hidden  by  brush.  Turkeys  begin  to  lay  in  April,  and 
if  two  or  three  incline  to  one  nest,  set  another  box  at  right  angles  and 
adjoining  the  one  they  covet.  Take  away  the  eggs  every  night,  and 
place  them  in  parcels  of  sixteen  or  eighteen.  Set  several  turkeys  at 
the  same  time,  as  half  a  dozen  flocks  can  be  as  easily  cared  for  as  one, 
and  those  hatched  and  taken  off  about  the  same  time  usually  run 
together  without  fighting.  As  soon  as  they  leave  the  nest  they  should 
have  a  yard  twelve  feet  square  for  every  two  turkeys,  by  setting  up 
boards,  a  foot  wide,  endwise.  The  mother  must  be  washed  with  tobac- 
co-juice, and  the  young  chickens  dusted  with  snuff,  to  kill  the  lice ;  or 
sulphnr  and  snuff,  mixed  in  eqnal  parts,  sprinkled  over  the  nest  soon 
after  the  turkey  begins  to  sit,  and,  as  opportunity  affords,  dust  the  tur- 
key herself.  The  young  ones  must  be  fed  sparingly,  at  intervals  of  an 
hour,  with  coarse-ground  Indian  meal  mixed  with  scalded  sour  milk 
curds,  and  fine-chopped  hard-boiled  eggs ;  in  six  or  eight  weeks  they 
will  be  able  to  master  a  whole  kernel  They  require  watching  for  two 
or  three  weeks  after  being  turned  into  the  fields,  lest  they  wander  into 
heavy,  wet  grass  and  perish ;  and  should  be  driven  up  every  night  and 
shut  into  a  stable  or  barn.  They  will  soon  get  accustomed  to  coming 
home,  and  in  due  time  will  aspire  to  a  roost. 

A  good  combination  in  raising  geese  is  one  gander  to  two  or  three 
geese.  In  winter  they  require  little  or  no  shelter,  and  by  early  spring 
must  have  access  to  a  running  stream.  Each  goose  requires  a  little 
house  of  its  own,  with  five  or  six  inches  of  dry  horse  manure  spread 
over  the  bottom,  and  a  quantity  of  hay  cut  to  two  or  three  inches  in 
length.  The  goslings  appear  in  twenty-eight  days,  and  if  the  spring 
grass  is  started,  all  they  need  is  shelter  from  heavy,  cold  winds.  If 
there  is  no  grass  they  should  have  ordinary  corn  meal  dough,  and  dur- 
ing the  summer  they  should  be  turned  into  a  pasture  of  short,  tender 
grass,  having  a  pond  or  running  stream.  An  artificial  pond,  six  feet  by 
ten,  its  bottom  covered  with  sand  and  pebbles,  to  the  deptn  of  two  or 
three  inches,  is  ample  for  a  dozen  geese  or  five  times  as  many  goslings, 
if  the  water  is  changed  daily. 

Ducks  are  hardy,  and  will  eat  almost  anything.  They  need  a  range, 
and  must  have  water.  Four  ducks  are  allowed  to  one  drake.  They  should 
have  a  lodging  place  separate  from  barn-yard  fowls.  They  begin  to  lay 
early  in  the  spring ;  and  the  period  of  incubation  varies  from  twenty- 
six  to  thirty  days. 

Harris  on  the  Pig  :  breeding,  roaring,  management,  and  improvement.  By  Joseph 
Harris.  Moreton  Farm,  Rochester,  New  York.  12mo.,  250  pp.  New  York :  Orange 
Judd  &  C*.,  1870. 

In  this  work  the  author  endeavors  to  show  that  farmers  can  obtain 
more  meat  from  a  well-bred  pig,  in  proportion  to  the  food  consumed, 
than  from  any  other  domestic  animal.  Paradoxical  as  it  may  seem,  he 
asserts  that  consumers  in  our  large  cities  are  obliged  to  pay  more  for 
flesh-meat  than  it  is  intrinsically  worth,  while  farmers,  with  the  excep- 
tion of  those  who  produce  beef  and  mutton  of  the  very  best  quality, 
make  nothing  by  raising  and  feeding  cattle  and  sheep.  While  they  re- 
ceive more  for  their  meat  than  it  is  really  worth,  it  has  cost  them  more 
than  they  get  for  it.  The  remedy  for  this  state  of  things  will  be  found 
in  more  thorough  cultivation,  in  growing  better  grasses,  in  keeping 
better  stock,  and  particularly  in  more  liberal  feeding. 

A  farmer  who  once  uses  a  thorough-bred  boar,  and  adopts  a  system 
of  liberal  feeding,  will  find  that  he  can  produce  better  pork,  at  a  far  less 
cost,  than  when  he  uses  a  common  boar.    The  author  considers  it  im- 
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portant  to  get  a  breed  of  pigs  that  will  eat,  digest,  and  assimilate  a 
large  amonut  of  food,  and  gives  reasons  for  this  opinion,  citing  some  ex- 
periments that  confirm  it.  It  is  a  great  point  with  the  author  to  induce 
farmers  to  so  breed  and  feed  their  hogs  that  they  will  be  in  the  pork- 
barrel  long  before  they  attain  the  age  of  an  old-fashioned  hog. 

The  first  step  of  importance  in  breeding  pigs  is  the  selection  of  a  re- 
fined, thorough-bred  boar.  In  raising  pigs  for  the  butcher,  it  is  not 
necessary  that  selection  be  limited  to  any  particular  breed ;  but  the  se- 
lection must  be  made  with  reference  to  the  points  whether  the  pigs  are  to 
be  fattened  and  sold  when  a  few  months  old  for  fresh  pork,  or  to  be  kept 
until  they  have  nearly  attained  their  growth  before  being  fattened,  and 
whether  large  hogs  are  wanted,  or  smaller  and  finer  ones  at  a  less  age. 
Much  depends  also  upon  the  sow  to  be  bred  from.  It  is  an  easy  matter 
to  find  strong,  vigorous  sows  of  good  size  in  any  neighborhood  where 
the  Chester  White  or  similar  large  breeds  have  been  introduced.  Se- 
lect the  largest,  thriftiest,  and  best-formed  sows ;  put  them  to  a  good, 
thorough-bred  boar ;  let  the  sow  be  regularly  and  liberally  fed,  without 
making  her  too  fat.  One  that  has  been  half  starved  all  her  life  cannot 
produce  pigs  of  good  size,  and  with  a  tendency  to  grow  rapidly  and 
mature  early.  The  small  breeds  mature  earlier  than  the  large  ones, 
which  is  in  itself  a  great  advantage,  as  the  pigs  are  not  only  ready  for 
the  butcher  at  an  earlier  age,  but  as  animal  life  is  always  attended"  by  a 
constant  transformation  of  tissue,  every  day  wo  gain  in  time  saves  the 
amount  of  food  necessary  to  supply  this  waste  and  keep  up  the  animal 
heat.  Some  farmers  halt  starve  their  breeding  sows,  from  a  notion  that 
it  improves  their  breeding  and  suckling  qualities,  just  as  some  dairy- 
men think  a  cow  must  be  kept  poor  if  she  is  to  be  a  good  milker;  a  mis- 
take of  the  cause  for  the  effect.  The  cow  is  thin  because  she  is  a  good 
milker,  and  not  a  good  milker  because  she  is  thin.  So  a  good  sow  -gets 
v#ry  thin  in  suckling  her  pigs ;  but  it  is  a  great  mistake  to  keep  her  thin 
in  order  to  make  her  a  good  breeder  and  suckler. 

In  raising  improved,  thorough-bred  pigs,  it  is  a  great  object  to  get  a 
breed  that  will  grow  rapidly*  and  mature  early ;  and  the  better  the  breed 
the  more  rapidly  they  will  grow.  A  thorough-bred  boar  should  be  pro- 
cured from  some  reliable  breeder,  and  put  to  the  largest  and  best  sows 
the  farmer  has.  A  highly-refined,  thorough-bred  boar,  at  six  or  eight 
weeks  old,  can  usually  be  bought  for  $20  to  $25.  Such  a  boar  in  a  neigh- 
borhood is  capable  of  adding  $1,000  a  year  to  the  profits  of  the  farmers 
who  use  him. 

#   Mr.  Harris  concludes  his  book  with  the  following  summary  of  the 
facts  and  principles  discussed : 

The  leading  breeds  of  English  pi^s  are  the  Berkshire,  Essex,  and  Yorkshire.  The 
Essex  are  entirely  black  the  Berkshire  are  also  dark-colored  pigs,  but  not  bo  black  as 
the  Essex,  and  have  also  white  spots  on  the  bead  and  feet.  There  are  large  and  small 
Berkshire^.  The  Yorkshires  are  white,  but  occasionally  dark  spots  show  themselves 
on  the  skin,  which  are  not  considered  decisive  evidence  that  the  pigs  are  not  thorough- 
bred.   There  are  small,  medium,  and  large  or  mammoth  Yorkshires. 

The  Essex,  at  maturity,  wiU  dress  from  four  hundred  to  four  hundred  and  fifty 
pounds.  They  are  the  largest  of  the  Rmall  breeds.  Berkshires  often  exceed  this  weight : 
but  when  such  is  the  case,  they  would  be  classed  as  large  Berkshires.  The  Prince  Albert 
Suffolks  are  smaU  Yorkshires. 

The  leading  breeds,  originating  in  the  United  States,  are  the  Cheshires,  or  Jefferson 
(New  York)  County,  the  Chester  Whites,  or  Chester  (Pennsylvania)  County,  and  the 
Magie,  or  Butler  (Ohio)  County  pigs.  The  Chiua-Polands,  or  China  and  Big  Polands. 
are  said  to  be  the  same  breed  as  the  Marie,  or  Butler  County.  The  Illinois  Swine 
Breeders'  Association,  at  its  meeting  in  1870,  resolved  to  call  them  the  Magie  breed. 
They  are  a  large,  coarse  breed,  with  black  and  white  and  occasionally  sandy  spots. 
Like  the  Chester  Whites,  they  will  doubtless  afford  splendid  sows  for  crossing  with  the 
Essex,'  Berkshire,  or  other  refined  thorough-bred  boars.  The  Jefferson  County  at*  a 
very  handsome  white  breed,  essentially  Yorkshires. 


CimRENT  PUBLICATIONS  IN  RURAL  ART.  539 

Pigs  should  always  have  access  to  fresh  water.  No  matter  how  sloppy  the  food  is, 
or  how  much  dish-water  is  furnished,  they  should  always  be  supplied  with  pure  water. 
\Ye  are  satisfied  that  pigs  often  suffer  for  want  of  it. 

Salt,  sulphur,  charcoal,  ashes,  bone-dust,  or  superphosphate  should  occasionally  be 
placed  where  the  pigs  can  eat  what  they  wish  of  them. 

Pigs  will  eat  beans,  if  thoroughly  boiled,  though  they  are  not  fond  of  them.  Peas 
they  eat  with  avidity,  and,  whon  as  cheap  as  com,  should  be  fed  in  preference,  as  they 
afford  much  the  richer  manure.  Half  peas  and  half  corn,  are  probably  better  than 
either  alone.    Peas  make  very  firm  pork. 

Oil-cake,  when  fed  in  large  quantities,  injures  the  flavor  and  quality  of  the  pork, 
but  we  have  fed  small  quantities  of  it  with  decided  advantage  to  the  health  and  rapid 
growth  of  the  pigs,  without  any  apparent  injury  to  the  lard  or  pork.  It  is  quite  useful 
for  breeding-sows.  It  keeps  the  bowels  loose,  and  increases  the  quantity  and  quality 
of  the  milk. 

Bran,  except  in  small  quantities,  is  not  a  valuable  food  for  fattening  pigs.  It  is  too 
balky.  But  when  rich,  concentrated  food  is  given,  such  as  corn,  barley,  peas,  or  oil- 
cake, pigs  should  be  allowed  all  the  bran  they  will  eat,  placed  in  a  separate  trough. 
In  this  way  it  becomes  a  very  useful  and  almost  indispensable  article  to  the  pig  feeder. 
It  is  also  very  useful  for  breeding-sows.  The  best  roots  to  raise  for  pigs  are  parsnips 
and  mangel-wurzel. 

The  period  of  gestation  in  a  sow  is  almost  invariably  sixteen  weeks.  In  three  or 
four  days  after  pigging,  a  sow  in  good  condition  will  generally  take  the  boar.  But,  as  a 
rule,  it  is  not  well  to  allow  it.  If  she  passes  this  period,  she  will  not  take  the  boar 
until  the  pigs  are  weaned.  If  she  fails  the  first  time,  she  will  "come  round  again"  in 
from  two  to  three  weeks. 

For  mild-  eases  of  diarrhoea,  nothing  is  better  than  fresh-skimmed  milk,  thickened 
with  wheat  flour. 

Pigs  should  be  castrated  a  week  or  two  before  they  are  weaned. 

Nothing  in  the  management  of  pigs  is  more  important  than  to  provide  a  trough  for 
the  sucking  pigs  separate  from  the  sow,  and  to  commence  feeding  them  when  two  or 
three  weeks  old. 

Many  of  the  diseases  of  pigs  are  contagious,  and  the  instant  a  pig  is  observed  to  be 
sick  it  should  be  removed  to  a  separate  pen ;  and  it  would  be  well  to  regard  this  sin- 
gle ease  of  sickness  as  an  indication  that  something  is  wrong  in  the  general  manage- 
ment of  the  pigs.  Clean  out  the  pens,  scald  the  troughs,  scrape  out  all  decaying  mat- 
ter from  under  and  around  them,  sprinkle  chloride  of  lime  about  the  pen,  or,  what  is 
probably  better,  carbolic  acid.  Dry  earth  is  a  cheap  and  excellent  disinfectant.  Use 
it  liberally  at  all  times.  Whitewash  the  walls  of  the  pens.  Wash  all  the  inside  and 
outside  wood-work,  troughs,  plank  floors,  &c.,  with  crude  petroleum.  It  is  the  cheapest 
and  best  antiseptic  yet  discovered. 

To  destroy  lice,  wash  the  pig  all  over  with  crude  petroleum,  and  the  next  day  give 
him  a  thorough  washing  with  warm  water  and  soap,  with  the  free  use  of  a  scrubbing- 
brush. 

Pigs  should  be  provided  with  scratching-posts,  having  auger  holes  bored  for  r>egs  at 
different  heights,  to  accommodate  pigs  of  different  sizes. 

The  following  description  may  be  considered  the  perfection  of  form  in  a  fat  pig :  The 
back  should  be  nearly  straight,  though  being  arched  a  little  from  head  to  tau  is  no 
objection  ;  the  back  uniformly  broad  and  rounded  across  along  the  whole  l>ody  j  the 
touch  along  the  back  should  be  firm,  but  springy,  the  thinnest  skin  springing  most ; 
the  shoulders,  sides,  and  hams  should  be  deep  perpendicularly,  and  in  a  straight  line 
from  shoulder  to  ham ;  the  closing  behind  filled  up ;  the  legs  short  and  bone  small ;  the* 
neck  short,  thick,  and  deep ;  the  cheeks  round  and  filled  out ;  the  face  straight,  nose 
fine,  eyes  bright,  ears  pricked,  and  the  head  small  in  proportion  to  the  body ;  a  curled 
tail  is  indicative  of  a  strong  back. 

The  appendix  contains  several  letters  from  experienced  breeders  in 
England,  Canada,  and  this  country,  on  the  breeding  and  management 
of  swine. 

The  Phospiiate  Rocks  of  South  Carolina,  and  the  Great  Carolina  Marl  Bed: 
-with  five  colored  Ulustrations.  A  popular  and  scicntiiic  view  of  their  origin,  geological 
position,  and  age ;  also,  their  chemical  character  and  agricultural  value ;  together 
with  a  history  of  their  discovery  and  development.  By  Francis  8.  Holmes,  A.  M.,  of 
Charleston,  South  Carolina,  late  professor  of  geology  and  paleontology  in  the  Col- 
lege of  Charleston.  8vo,  87  pages.   Charleston,  South  Carolina :  HolmestJ  Book  House, 

1$* 

As  the  scientific  character  and  great  valne  of  the  immense  phosphate 
beds  of  South  Carolina  were  amply  discussed  in  the  last  two  annual 
reports  of  this  ^Department,  an  abstract  is  now  given  merely  of  the  his- 
tory of  their  discovery  and  development,  and  present  condition. 
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All  extract  from  Judge  Drayton's  "  View  of  South  Carolina,"  pub- 
lished in  1802,  shows  that  their  existence  has  been  known  for  seventy 
years ;  but  in  the  state  of  geological  science  at  the  beginning  of  this 
century  a  knowledge  of  their  extreme  richness  in  phosphate  of  lime 
and  great  importance  in  renovating  the  exhausted  fields  of  the  South 
was  wanting.  Thirty  years  ago  Professor  Holmes  had  his  attention 
attracted  to  the  nodules  or  rocks  scattered  over  the  old  rice-fields  on 
the  banks  of  the  Ashley,  near  Charleston,  that  were  generally  consid- 
ered useless,  and  were  gathered  into  heaps,  so  as  not  to  interfere  with 
cultivation.  Careful  study  soon  convinced  him  of  their  great  value  as 
fertilizers.  The  appointment  of  Mr.  Kuffin,  in  1842,  to  make  a  geologi- 
cal and  agricultural  survey  of  the  State,  awakened  public  attention  to 
them.  In  1860  Professor  Shepard,  appreciating  their  value,  urged  upon 
agricultural  societies  the  importance  of  utilizing  them.  The  war  of 
the  rebellion  soon  following,  the  public  mind  was  wholly  attracted  to 
its  objects,  and  the  phosphates  were  neglected.  In  1867  Professor 
Holmes  and  Dr.  Pratt  satisfied  themselves  of  their  great  value,  and 
after  unavailing  efforts  to  obtain  means  in  Charleston  to  develop  them, 
resorted  to  the  North  for  aid,  and  over  $6,000,000  are  now  invested  by 
northern  capitalists  in  mining  the  rocks  and  manufacturing  them  into  rid 
fertilizers.  The  business  is  rapidly  extending,  and  is  divided  among 
about  twenty  companies,  the  largest  of  which  has  a  capital  of  $800^000, 
and  is  chiefly  owned  in  Philadelphia.  As  in  all  pioneer  enterprises, 
many  difficulties  had  to  be  surmounted  by  the  first  company : 

It  was  a  new  and  untried  field ;  thousands  of  dollars  were  expended  before  tb» 
proper  mode  of  working  "  the  diggings"  could  be  known.    Laborers  were  scarce,  aad 

;h 


the  negro,  unaccustomed  to  such  work,  accomplished  very  little  toward  a  clay's 
The  best  time  for  mining  was  during  the  summer  or  dry  season  of  the  year,  when  the 
white  laborer  could  not  withstand  the  chills  and  fever  of  the  season ;  in  a  word,  d£S- 
culties  and  opposition  arose  every  day  and  in  every  form.  Where  the  company  ex- 
pected to  keep  employed  one  thousand  laborers,  thirty  could  not  be  placed.  TTi©  uaag 
could  not  be  done  in  a  day ;  time  was  required  to  develop  and  work  out  the  probks. 
And  perhaps  it  was  well ;  tor  had  very  great  quantities  of  the  raw  material  been  sud- 
denly put  upon  the  market,  a  substance  new  and  untried,  no  one  can  tell  what  wooM 
have  been  the  result.  Time  was  required  for  the  manufacturers  of  fertilizers  to 
the  new^naterial.    But  now  that  they  have  done  so  at  the  North,  East,  South, 


West,  in  England,  Scotland,  Ireland,  Germany,  France,  and  Spain,  the  demand  for  ti» 
raw  material  has  increased  twenty-fold. 

Annals  op  Bee-Culture,  for  1870 :  A  Bee-Keeper's  Year  Book.  D.  L.  Adair,  editbt, 
Hawesville,  Kentucky.  With  communications  from  the  best  apiarians  and  nat* 
ralists.  12mo.,  64  pages.  Louisville,  Kentucky :  C.  Y.  Duncan,  printer,  1870. 

There  are  now  five  monthly  journals  published  in  this  country 
exclusively  devoted  to  the  management  of  bees,  showing  an  extraor- 
dinary increase  of  interest  in  this  subject  within  a  few  years.  Many 
improvements  have  been  made  in  the  construction  of  hives,  and  new 
breeds  of  bees  introduced,  of  which  the  Italian  seems  to  stand  highest 
in  repute.  Besides  the  preceding  journals,  Mr.  Adair  publishes  annually 
a  little  volume  filled  with  original  articles  on  this  subject  by  distin- 
guished apiarians  and  naturalists,  as  well  as  translations  from  European 
bee  journals.  The  present  volume  has  about  thirty  articles  on  "The 
principles  of  bee-keeping ;"  "  The  value  of  the  honey-bee  in  agriculture  y 
"Women  as  bee-keepers;"  "The  bee-moth  ;"  "Artificial  swarming f 
"Alsike  clover;"  "Proceedings  at  the  sixteenth  anniversary  of  bee- 
keepers at  Nuremberg,  Germany,  last  year,"  (in  the  environs  of  which 
apiarians  have  more  than  three  thousand  liives):  " European^ bee- 
culture,"  &c.  From  the  valuable  contribution  of  Dr.  Packard,  on  the 
value  of  the  honey-bee  in  agriculture,  we  make  the  following  extracts: 

(H  what  use  is  the  bee  1  our  readers  may  ask.    The  answer  will  recur  to  bat  few. 
The  grand  use  in  nature  of  the  bee  is  the  securing  to  the  farmer  or  fruit-raJaer  a 
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• 

good  crop,  and  tbe  permanence  of  the  best  varieties  of  fruit.  Gardeners  have 
always  known  that  uees  fertilizo  squash,  melon,  and  cucumber  flowers,  by  con- 
veying the  pollen  from  one  plant  to  another,  thus  insuring  not  only  the  complete 
fertilization  of  the  seed  by  the  male  pollen  and  improving  the  fruit,  but  actuaOy 
causing  the  production  of  more  squashes,  melons,  and  cucumbers,  by  causing 
certain  flowers  to  sot  that  otherwise  would  have  dropped  to  the  ground  sterile  and 
useless.  This  has  been  proved  by* fertilizing  the  flowers  by  hand ;  a  very  large,  indeed 
an  unnaturally  abundant  crop  being  thus  obtained.  It  has  been  noticed  by  a  few, 
though  the  many  have  not  appreciated  the  fact,  that  fruit  trees  are  more  productive 
when  a  swarm  of  bees  is  placed  among  them,  for  when  the  bees  have  been  removed  by 
disease  or  other  means,  the  fruit  crop  nas  diminished. 

In  answer  to  the  question  whether  bees  are  in  any  way  injurious  to  fruit  or  lessen 
the  quality  or  quantity,  I  would  reply  that  all  the  evidence  given  by  botanists  and 
zoologists,  who  have  specially  studied  this  subject,  shows  that  bees  improve  the  quality 
and  tend  to  increase  the  quantity  of  the  fruit.  They  aid  in  the  fertilization  of  flowers, 
thus  preventing  the  occurrence  of  sterile  flowers,  and,  by  more  thoroughly  fertilizing 
flowers  already  perfect,  render  the  production  of  sound  and  well-developed  fruit  more 
sure.  Many  botanists  think  if  it  were  not  for  boos  and  other  insects,  (such  as  certain 
two-winged  flies,  moths,  wasps,  &c.,)  many  plants  would  not  fruit  at  all.  *  *  * 
It  is  alleged  that  bees  do  injury  in  some  way  by  extracting  the  honey  from  flowers. 
What  is  the  use  in  nature  of  honey  T  The  best  observers  will  toll  you  that  it  is  secreted 
by  the  plant  for  the  very  purpose  of  attracting  bees  to  the  flower ;  otherwise  it  is  of  no 
use  to  tne  flower  or  fruit. 

At  the  Apiarian  General  Convention,  held  at  Stuttgardt,  in  Wurtcmberg,  in  Septem- 
ber, 1858,  tne  subject  of  honey -yielding  crops  being  under  discussion,  the  celebrated 
nomologist,  Professor  Lucas,  one  of  the  directors  of  the  Hohenheim  Institute,  alluding 
to  the  prejudice  that  the  bee  injures  the  fruit  by  its  visits  to  the  flowers,  said :  "  Of 
more  importance,  however,  is  the  improved  management  of  our  fruit  trees.  Here  the 
interests  of  the  horticulturist  and  the  bee-keeper  combine  and  run  parallel.  A  judicious 
pruning  of  our  fruit  will  cause  them  to  blossom  more  freely  and  yield  honey  more 
plentifully.  I  would  urge  attention  to  this  on  those  moro  particularly  who  are  both 
fruit  growers  and  bee-keepers.  A  careful  and  observant  bee-keeper  at  Potsdam  writes 
to  me  that  his  trees  yield  decidedly  larger  crops  since  he  has  established  an  apiary  in  his 
orchard,  and  the  annual  crop  is  nono  more  certain  and  regular  than  before,  though  his  trees 
had  always  received  due  attention." 

Some  years  ago,  a  wealthy  lady  in  Germany  established  a  green-house,  at  considera- 
ble cost,  and  stocked  it  with  a  great  variety  of  choice  native  and  exotic  fruit  trees, 
expecting  in  due  time  to  have  remunerating  crops.  Time  passed,  and  annually  there 
was  a  superabundance  of  blossoms,  with  only  very  little  fruit.  Various  plans  were 
devised  and  adopted  to  bring  the  trees  to  bearing,  but  without  success,  till  it  was 
suggested  that  the  blossoms  needed  fertilization,  and  that  by  means  of  the  bees  the 
needed  work  could  be  effected.  A  hive  of  honey-gatherers  was  introduced  next  season ; 
the  remedy  was  effectual ;  there  was  no  longer  any  difficulty  in  producing  crops  'there. 
The  bees  distributed  the  pollen,  and  the  setting  of  the  fruit  followed  naturally. 

Mr.  A-  J.  Cook,  secretary  of  the  Michigan  Bee-Keepers'  Association, 
recommends  placing  the  hives  in  a  grove  or  orchard,  abont  four  inches 
from  the  ground,  the  stand  projecting  some  distance  in  front,  with  an 
inclining  board  reaching  from  this  to  the  ground.  If  the  hive  is  placed 
ten  to  twenty  feet  high,  as  it  sometimes  is,  the  heavily-laden  bee,  when 
"homeward  bound"  in  a  high  wind,  cannot  so  readily  reach  it,  and  is 
more  exposed  to  the  king-bird,  which  darts  from  its  perch  on  the  tree 
with  unerring  certainty  on  the  baffled  bees.  Mr.  J.  H.  Townley,  of  Michi- 
gan, states  that  the  general  culture  of  the  Alsike  clover,  distribnted  by 
the  Department  of  Agriculture,  which  combines  the  good  qualities  of 
the  red  clover  for  hay  and  pasture  with  those  of  white  clover  for  bees, 
will  add  immensely  to  the  product  of  honey.  This  plant  delights  in  a 
moist,  rich  soil,  and  shows  very  strikingly  the  beneficial  effects  of 
plaster. 

1.  The  American  Agricultural  Annual,  for  1871.  A  farmer's  year-book,  exhibiting 
progress  in  agricultural  theory  and  practice,  and  a  guide  to  present  and  future  la- 
bors.   Illustrated.    12  mo.,  pp.  152.    New  York :  Orange  Judd  &  Co. 

2.  Tire  American  Horticultural  Annual,  for  1871.  A  year-book  of  horticultural  pro- 
gress for  the  professional  and  amateur  gardener,  fruit-grower,  and  florist.  Ilbistrnted. 
12  mo„  pp.  152.    New  York :  Orange  Judd  &  Co. 

These  little  works  are  handsomely  printed  and  illustrated  and  filled 
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with  valuable  original  articles  by  experienced  writers.  The  leading  arti- 
cles in  the  former  are  upon  agricultural  inventions  and  novelties,  de- 
scribing the  different  labor-saving  machines  and  implements  brought  into 
notice  the  past  year ;  the  progress  of  fish-culture ;  notes  upon  dairy  mat- 
ters; upon  the  diseases  of  cattle,  horses,  and  poultry;  leguminous 
j)lants ;  mutton  sheep ;  besides  numerous  useful  tables. 

In  the  retrospect  of  the  year  it  is  stated  that  "cooperation  among 
farmers  has  extended  from  the  cheese  dairies  of  Central  New  York  over 
a  large  part  of  that  State  and  westward  into  Ohio,  Indiana,  Illinois,  and 
other  western  and  interior  States.  Not  only  have  cheese  factories  been 
on  the  increase,  but  in  other  matters  farmers  are  slowly  learning  the 
advantages  to  be  derived  from  a  similar  course  of  cooperation.  Along 
the  Housatonic  Railroad  a  milk  association  offers  unusual  facilities  for 
farmers  to  get  a  good  price  tor  their  milk.  Butter  dairies  or  creameries 
are  springing  up  in  various  parts  of  New  England,  and  similar  coopera- 
tion will  obtain  in  regard  to  other  farm  products,  making  the  farmers 
less  dependent  upon  middlemen."  The  receipts  of  cheese  at  New  York 
in  1870  show  an  increase  of  43,000  boxes  as  compared  with  1869,  and 
the  exports  were  more  than  4,000,000  pounds  in  excess  of  the  previous 
year.  A  patent  style  of  square  cheeses,  of  various  sizes  up  to  thirty 
pounds7  weight,  has  been  introduced  into  Otsego  County,  New  York. 
The  most  desirable  form  is  ten  inches  long  and  five  square,  weighing 
nine  to  ten  pounds,  and  it  is  thought  this  form  has  some  advantages  in 
manufacture,  packing,  and  preservation.  . 

In  fish  culture  a  very  substantial  increase  is  noted,  although  not  yet 
sufficient  to  affect  the  fish  markets.  It  requires  four  or  five  years  for 
shad  or  salmon  to  reach  their  best  condition.  Thus  far  it  has  only  been 
attempted  to  sow  the  seed,  and  to  demonstrate,  in  a  limited  way,  the 
economy  of  stocking  barren  streams  with  fish.  These  efforts  have  been 
attended  with  so  much  success  that  men  best  acquainted  with  the  results 
are  entirely  confident  of  the  future  of  fish  culture,  and  are  willing  to 
embark  their  capital  in  fish-hatching  houses,  in  dams,  and  leases  of  ponds 
and  streams.  The  legislatures  of  all  the  New  England  and  Middle 
States  have  voted  liberal  appropriations  and  appointed  fish  commis- 
sioners to  manage  this  new  industry.  Millions  of  ova  of  salmon,  shad, 
black-bass,  white-fish,  trout,  &c,  have  been  placed  in  the  rivers  and  ponds 
of  the  Northern  States.  In  1867  some  millions  of  shad-spawn  were  placed 
in  the  Connecticut  Biver,  and  in  1870  the  catch  was  without  parallel  in 
late  years,  upward  of  30,000  being  taken  last  spring.  At  Holyoke,  450 
were  taken  at  one  haul.  The  results  are  so  satisfactory  that  upwards  ot 
50,000,000  of  fry  have  been  placed  in  the  Connecticut,  at  an  expense  ot 
only  $500  to  the  State ;  seventeen  ponds  in  Connecticut  have  also  been 
stocked  with  black-bass  by  the  State,  besides  a  large  number  by  private 
enterprise.  Numerous  ponds  and  streams,  farther  north,  are  being 
stocked  with  trout. 

Dr.  Hexamer  thinks  the  severe  drought  of  1869  and  1870  produced 
the  beneficial  result  upon  the  potato  crop  of  nearly  exterminating  the 
potato  disease  or  rot,  which  was  so  destructive  during  several  preced- 
ing years.  Nearly  all  varieties  grown  in  1870  have  kept  well,  and  are  of 
better  quality  than  usual.  The  Early  Eosc  has  become  the  great  favorite 
and  fully  sustains  its  reputation. 

The  Horticultural  Annual  is  of  a  character  similar  to  the  Agricultural 
Annual,  comprising  articles  pn  orange  culture  in  Florida,  on  dwkrfs, 
on  conifers,  on  raising  nursery  trees  from  seeds,  with  notes  on  new  fruits 
and  the  fruit  crop  of  the  year,  as  well  as  the  new  vegetables,  roses,  and 
other  flowering  plants  that  have  been  tested. 
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Both  of  these  works  are  closed  with  a  farmers7  directory  of  all  the 
leading  nurserymen,  florists,  seedsmen,  and  dealers  in  farmers'  and 
gardeners'  materials. 

Tuk  Prairie  Farmer  Annual,  for  1871,  containing  valuablo  information  for  western 
farmers,  fruit-growers,  and  housewives,  including  a  list  of  implement  manufacturers 
and  dealers,  soedsmen,  nurserymen,  stock-breeders,  &c.  With  illustrations.  18  mo., 
pp.144.    Chicago,  1871.    Prairie  Farmer  Company,  print. 

This  is  one  of  the  useful  books  of  the  day,  neatly  and  compactly 
printed  and  illustrated,  and  filled  with  practical  information  for  fanners 
and  housekeepers,  and  sold,  withal,  at  a  price  bringing  it  within  the  means 
of  every  one.  Its  leading  articles  are  on  homes  for  the  people,  with 
plans,  elevations,  and  estimates  for  building  farmers' dwellings  of  differ- 
ent styles  and  sizes,  costing  from  $300  to  $2,000,  with  specifications  for 
materials ;  on  the  management  of  lawns,  ferneries,  and  kitchen-gardens; 
on  strawberry  culture ;  raising  trees  from  seed ;  testing  milk  in  cheese 
factories ;  raising  calves ;  raising  colts  for  the  farm  and  road ;  breeding 
and  fattening  swine;  poultry  and  poultry-houses:  transplanting  large 
trees;  canning  fruits;  and  various  articles  on  household  economy; 
besides  a  directory  of  all  the  principal  nurserymen,  seedsmen,  manufac- 
turers of  agricultural  implements,  and  stock-breeders  and  dealers  in  the 
United  States,  with  various  national  and  State  statistics,  &c. 

To  make  a  first-class  lawn,  Mr.  Meehan  says: 

The  ground  should  ho  keavtty  manured  and  plowed  deep ;  grass  holds  on  greener  in 
a  dry  time  when  the  soil  is  rich ;  and  it  is  the  beauty  of  a  lawn  to  be  always  green. 
Frequent  mowing  gives  a  chance  to  the  grass  to  keep  green,  which  it  does  not  get  when 
it  is  seldom  cut.  This  is  owing  to  a  law  in  vegetable  physiology,  that  the  length  of 
the  roots  depends  upon  the  growth  of  the  tops.  For  instance,  if  we  let  grass  grow 
eighteen  inches,  the  roots  may  go  down  twelve ;  but  if  we  never  permit  the  grass  to 
grow  beyond  nine,  the  roots  will  not  penetrate  six.  Of  course  the  roots  absorb  moisture 
from  the  soil.  If  the  roots  are  not  there,  more  moisture  is  held  in  reserve ;  and  as 
the  surface  dries,  the  moisture  below  comes  up  to  the  place  where  it  is  wanted.  A 
closely-mown  lawn  is  a  perpetual  mulch,  keeping  the  earth  cool  and  moist  below.  Few 
will  believe  this  unless  they  try  it  with  a  thermometer.  An  annual  light  dressing  of 
salt  is  good  to  keep  a  lawn  green  in  a  dry  time.  If  there  is  much  extent  of  lawn,  a 
hand-mower,  costing  about  $35,  is  an  excellent  thing.  With  a  few  hours'  work — say 
every  two  weeks — the  lawn  will  acquire  and  retain  a  fine  carpety  look.  As  to  the  kinds 
of  grass  to  grow,  beware,  above  all,  of  lawn  mixtures,  which  are  much  like  patent 
medicines  that  contain  about  two  cents'  worth  of  good  at  two  dollars'  expense.  Ken- 
tucky blue-grass  (Poa  prat&isis)  makes  an  excellent  lawn;  so  does  red- top,  (Agrostis 
vulgaris.)  Rye-grass  (Lolium iierenne)  will  not  stand  very  close  cutting  in  our  climate. 

Mr.  Arthur  Bryant,  in  view  of  the  rapidly-increasing  demand  for  lumber 
in  the  West,  recommends  that  on  every  farm  of  forty  acres  or  more,  at 
least  one-fifth  should  be  set  apart  for  timber.  Lands  for  this  purpose 
should  be  deeply  plowed  and  rendered  quite  mellow.  The  seeds  of  the 
ash,  oak,  hickory,  and  tulip  ripen  in  the  fall,  and  should  be  then  gathered, 
mixed  with  slightly-moist  sand,  and  kept  till  spring  in  boxes,  in  a  cool 
place,  where  they  will  be  safe  from  rats  and  mice,  and  then  be  sown  in 
beds  or  drills.  Oaks,  chestnuts,  and  beeches  had  better  be  planted 
where  they  are  to  remain,  as  tbey  do  not  transplant  well.  The  ash  is  a 
most  valuable  timber.  In  two  years,  and  sometimes  in  one,  the  plants 
will  be  large  enough  to  set  out  in  rows,  four  feet  apart,  and  two  feet  distant 
in  the  rows ;  these  transplant  easily  ^  The  seeds  of  both  the  silver  and 
the  red  maple,  and  also  of  the  elm,  ripen  in  the  latter  part  of  May,  and 
should  be  sown  immediately ;  those  of  the  other  maples  ripen  in  the  fall, 
and  should  be  preserved  and  managed  like  the  ash,  &c.  The  sugar  and 
black  maples  grow  slowly  at  first,  and  should  remain  for  two  or  three 
years  in  the  seed  bed.  The  tulip  tree  should  be  planted  in  the  spring 
and  transplanted  when  two  years  old.     It  is  a  desirable  tree,  and 
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Downing  says  that  in  Europe  it  is  considered  the  most  beautiful  of  all 
American  shade  trees.  Coniferous  trees,  as  the  spruce,  larch,  andjrine, 
require  more  care  and  skill,  and  it  is  cheaper  for  a  novice  to  bay  the 
seedlings  from  professional  growers  than  to  try  to  raise  them  from  seed. 
They  can  be  purohased  at  cheap  rates  when  twelve  to  eighteen  inches 
high.    He  adds: 

The  aides  of  ravines,  river  bluffs,  and  hills  too  steep  for  cultivation  may  be  planted 
with  nuts,  acorns,  or  young  trees,  with  a  garden-trowel  or  spade.  The  European 
larch  is  well  suited  to  such  situations.  Thousands  of  farms  include  more  or  less  land 
of  this  description,  of  little  value  for  any  other  purpose  than  growing  wood.  Vegetation 
in  such  localities  is  usually  thin,  and  young  trees  will  thrive  better  without  cultivation 
than  on  level  lands.  Bushes  and  rank  weeds  likely  to  interfere  with  their  growth 
should  bo  kept  down.  Farm  stock  must  be  carefully  excluded  from  timber  plantations. 
Not  only  so,  but  they  should  not  be  permitted  to  range  in  any  woodland  intended  to 
be  permanent.  Under  a  persistent  course  of  pasturage  a  forest  will  die  out,  while  with 
proper  care  it  will  roproduco  itself  in  all  time. 
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Agriculturist  and  Home  Circle,  Mexico,  Missouri.  Monthly,  $1 
per  annum.    W.  G.  Cburch  &  Co.,  publishers ;  W.  G.  Church,  editor. 

American  Agriculturist,  New  York  City.  Monthly,  $1  50  per 
annum.  Issued  in  English  and  German.  Orange  Judd  &  Co.,  pub- 
lishers ;  George  Tburber,  managing  editor. 

American  Bee  J  ournal,  Washington,  D.  C.  Monthly,  $1  per  annum. 
Samuel  Wagner,  publisher  and  editor. 

American  Farmer,  Baltimore,  Maryland.  Monthly,  $1 50  per  annum. 
Frank  Lewis,  publisher ;  N.  B.  Worthington,  agricultural  editor. 

American  Farm  Journal,  Toledo,  Ohio.  Monthly,  75  cents  per 
annum.    Miller,  Locke  &  Co.,  publishers:  William  H.  Busbey," editor. 

American  Rural  Home,  Rochester,  New  York.  Weekly,  $2  pa- 
annum.    A.  A.  Hopkins  and  G.  F.  Wilcox,  publishers  and  editors. 

American  Stock  Journal,  Parkesburg,  Pennsylvania.  Monthly, 
$1  per  annum.  N.  P.  Boyer  &  Co.,  publishers  and  editors ;  A.  Marshall, 
associate  editor. 

Arkansas  Agricultural  and  Mechanical  Journal,  Little  Rock. 
Arkansas.    J.  S.  Duffie  &  Co.,  publishers;  John  S.  Duffle,  editor. 

Banner  op  the  South  and  Planters'  Journal,  Augusta,  Georgia. 
Weekly,  $3  per  annum.  Chronicle  Publishing  Company,  publishers; 
Henry  Moore,  A.  R.  Wright,  and  Patrick  Walsh,  editors. 

Bee  Keepers'  Journal  and  National  Agriculturist,  New 
York  City.  Monthly,  $1  per  annum.  H.  A.  King  &  Co.,  publishers; 
Homer  A.  King,  Ellen  S.  Tupper,  and  I.  V.  Mapes,  editors. 

Bonham's  Rural  Messenger,  Chicago,  Illinois.  Monthly,  $1  50 
per  annum.    Jeriali  Bonham,  publisher  and  editor. 

Boston  Cultivator,  Boston,  Massachusetts.  Weekly,  $2  50  per 
annum.    Otis  Brewer,  publisher  and  editor. 

California  Farmer,  San  Francisco,  California.  Weekly,  $5  per 
annum.    Warren  and  Co.,  publishers ;  Col.  Warren,  editor. 

California  Horticulturist  and  Floral  Magazine,  San  Fran- 
cisco, California.  Monthly,  $1  per  annum.  F.  A.  Miller  &  Co.,  pu\y 
lishers. 

Carolina  Farmer,  Wilmington,  North  Carolina.  Weekly,  $3  per 
annum.  William  H.  Bernard,  publisher  and  editor;  Robert  K.  Bryan, 
associate  editor.  N 
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Central  Union  Agriculturist  and  Missouri  Valley  Farmer, 
Omaha,  Nebraska.    Jeremiah  Behin,  publisher  and  editor. 

Chautauqua  Farmer,  Forestville,  New  York.  Weekly,  $1  60  per 
annum.    Parker  and  Russell,  publishers ;  A.  G.  Parker,  editor. 

Colman's  Rural  World,  St.  Louis,  Missouri.  Weekly,  $2  per  an- 
num. Norman  J.  Colman,  publisher  and  editor;  William  Muir  and  0. 
W.  Murtfeldt,  associate  editors.     . 

Cultivator  and  Country  Gentleman,  Albany,  New  York. 
Weekly,  $2  50  per  annum.  Luther  Tucker  and  Son,  publishers  and 
editors;  J.  J.  Thomas,  associate  editor. 

Deitz's  Experimental  Farm,  Stock,  and  Poultry  Journal, 
Chambersburg,  Pennsylvania.  Monthly,  $1  50  per  annnm.  George  A. 
Deitz,  publisher. 

Farm  and  Garden,  Clinton,  South  Carolina.  Monthly,  $1  per  annum* 
J.  R.  Jacobs  &  Co.,  publishers. 

Farmer  and  Artisan,  Athens,  Georgia.  Weekly,  $3  per  annum. 
S.  A.  Atkinson,  publisher;  Daniel  Lee,  editor. 

Farmer  and  Gardener,  Augusta,  Georgia.  Semi-monthly,  $1  per 
annum.    E.  H.  Gray,  publisher ;  P.  J.  Berckinans,  horticultural  editor. 

Farmers'  Gazette  and  Industrial  Index,  Richmond,  Virginia. 
Monthly,  $1  per  annum.    S.  Bassett  French,  publisher  and  editor. 

Farmers'  Home  Journal,  Lexington,  Kentucky.  Weekly,  $3  per 
annum.    H.  T.  Duncan,  jr.,  and  Hart  Gibson,  publishers  and  editors. 

Farmers'  Union,  Minneapolis,  Minnesota.  Monthly,  $1  per  annum. 
J.  H.  Stevens,  publisher  and  editor;  D.  A.  Bobertson,  F.  D.  Carson, 
W.  A.  Nimocks,  associate  editors. 

Fruit  Grower,  Gilman,  Illinois.  Monthly,  50  cents  per  annum. 
Edward  Burnley,  publisher. 

Gardener's  Monthly,  Philadelphia,  Pennsylvania.  Monthly,  $2  per 
annum.    Brinckloe  and  Marot,  publishers ;  Thomas  Meehan,  editor. 

Georgia  Farm  Journal,  Madison,  Georgia.  Weekly,  $3  per  annum. 
J.  F.  Shecut,  publisher  and  editor. 

Germantown  Telegraph,  Germantown,  Pennsylvania.  Weekly, 
2  50  per  annum.    Philip  K.  Freas,  publisher  and  editor. 

Grape  Culturist,  St.  Louis",  Missouri.  Monthly,  $2  per  annum. 
George  Husmann,  editor. 

Hearth  and  Home,  New  York  City.  Weekly,  $3  per  annum. 
Orange  Judd  &  Co.,  publishers. 

Home,  Farm,  and  Orchard,  Newburgh,  New  York.  Weekly,  $1 
per  annum.    A.  A.  Bensel,  publisher  and  editor. 

Horticulturist,  New  York  City.  Monthly,  $2  50  per  annum. 
Henry  T.  Williams,  publisher  and  editor. 

Illustrated  Journal  of  Agriculture,  St.  Louis,  Missouri. 
Monthly,  $1  50  per  annum.  Wolcott  and  Marmaduke,  publishers ;  Vin- 
cent Marmaduke  and  John  S.  Marmaduke,  editors. 

Iowa  Homestead  and  Western  Farm  Journal,  Des  Moines, 
Iowa.  Weekly,  $2  per  annum.  Mills  &  Co.  and  W.  D.  Wilson,  pub- 
lishers ;  W.  D.  Wilson,  editor. 

Kansas  Farmer,  Leavenworth,  Kansas.  $1  per  annum.  G.  T. 
Anthony,  publisher  and  editor. 

Live-stock  Journal,  Buffalo,  New  York.  Monthly,  $1  50  per  an- 
num. Henry  C.  Springer  &  Co.,  proprietors ;  George  A.  Martin,  publisher 
Hmd  editor. 

Maine  Farmer,  Augusta,  Maine.  Weekly,  $2  per  annum.  Homer 
and  Badger,  publishers  $  S.  L.  Boardman,  editor. 
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Maryland  Farmer,  Baltimore,  Maryland.  Monthly,  $1  50  per  an- 
num.   S.  Sands  Mills  &  Co.,  publishers. 

Massachusetts  Ploughman,  Boston,  Massachusetts.  Weekly, 
$2  50  per  annum.    George  Noyes,  publisher. 

Michigan  Farmer  and  State  Journal  of  Agriculture,  Detroit, 
Michigan.  Weekly,  $2  per  annum.  Johnstone  and  Gibbons,  pub- 
lishers ;  R.  F.  Johnstone,  editor. 

Middle  Georgia  Farmer,  Augusta,  Georgia.  Monthly.  Central 
Georgia  Real  Estate  Agency,  publishers ;  J.  Howard  Brown,  editor. 

Mirror  and  Farmer,  Manchester,  New  Hampshire.  Weekly,  $2 
per  annum.    John  B.  Clarke,  publisher  and%editor. 

Mississippi  Agriculturist,  Meridian,  Mississippi.  Monthly,  $1 
per  annum.  John  H.  Miller,  publisher  and  editor. 

Model  Farmer,  Corinth,  Mississippi.  Monthly,  $1  50  per  annum. 
Barr  &  Thompson,  publishers ;  J.  F.  Thompson,  editor. 

Moore's  Rural  New  Yorker,  New  York  City,  and  Rochester,  New 

York.    Weekly,  $3  per  annum.  D.  D.  T.  Moore,  publisher  and  conduct- 

ing  editor ;  Charles  D.  Bragdon  and  Andrew  S.  Fuller,  associate  editors. 

"  National  Bee  Journal,  Indianapolis,  Indiana.    Monthly,  $1  per 

annum.   N.  C.  Mitchell,  publisher. 

National  Farmer  and  Horticultural  Register,  Philadelphia, 
Pennsylvania.  Weekly,  $1  perannum.  Brinckloe  &  Marot, publishers; 
W.  6.  Brinckloe,  editor. 

National  Livestock  Journal,  Chicago,  Illinois.  Monthly,  $2  per 
annum.  Geo.  W.  Rust  &  Co.,  publishers;  John  P.  Reynolds,  editor;  J. 
H.  Sanders,  associate  editor. 

New  England  Farmer,  Boston.  Massachusetts.  Monthly,  $1  50  per 
annum.  R.  P.  Eaton  &  Co.,  publishers ;  Simon  Brown  and  S.  Fletcher, 
editors. 

New  England  Farmer,  Boston,  Massachusetts.  Weekly,  $2  50  per 
annum.  R.  P.  Eaton  &  Co.,  publishers ;  Simon  Brown,  agricultural 
editor;  S.  Fletcher,  assistant  editor;  Russell  P.  Eaton,  general  editor. 

New  England  Homestead,  Springfield,  Massachusetts.  Weekly, 
$2  50  per  annum.  Henry  M.  Burt  &  Co.,  publishers  and  editors  $  A.  P. 
Peck,  associate  editor. 

Northern  Farmer,  Janesville,  Wisconsin.  Weekly,  $1  50  per  an- 
num.   O.  F.  Stafford,  editor. 

Northwestern  Farmer,  Indianapolis,  Indiana.  Monthly,  $1  per 
annum.    T.  A.  Bland,  publisher  and  editor. 

Ohio  Farmer,  Cleveland,  Ohio.  Weekly,  $2  per  annum.  6.  E. 
Blakeley,  publisher  and  editor. 

Our  Home  Journal,  New  Orleans,  Louisiana.  Weekly,  $3  per  an- 
num.   James  H.  Hummell,  publisher. 

Pacific  Rural  Press,  San  Francisco,  California.  Weekly,  $4  per 
annum.    Dewey  &  Co.,  publishers  5  W.  B.  Ewer,  principal  editor. 

Plantation,  (The,)  Atlanta,  Georgia.  Weekly,  $3  per  annum.  T. 
C.  Howard,  editor;  R.  A.  Alston,  assistant  and  corresponding  editor. 

Pioneer  Farmer,  Sioux  City,  Iowa.  Monthly  $1  50  per  annum. 
A.  L.  Northup,  published  editor. 

Pleasant  Valley  Fruit  and  Wine  Reporter,  Hammondsport, 
New  York.  Semimonthly,  $1  per  annum.  A.  L.  Underhill,  publisher 
and  editor ;  Dr.  E.  Van  Keuren,  T.  M.  Youngiove,  and  Mrs.  B.  Bennett^ 
associate  editors. 

Practical  Farmer,  Philadelphia,  Pennsylvania.  Monthly,  $1  60 
per  annum.  Paschall  Morris  &  Co.,  publishers ;  Paschal!  Morris,  ed- 
itor. 
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Practical  Planter,  Memphis,  Tennessee.  Monthly,  $1  50  per  an- 
num*   Geo.  W.  Gift,  editor. 

Prairie  Farmer,  Chicago,  Illinois.  Weekly,  $2  per  annum,  Prai- 
rie Farmer  Company,  publishers ;  Henry  D.  Emery,  editor,  assisted  by 
W.  W.  Corbett,  H.  T.  Thomas,  Eodney  Welch,  and  Dr.  E.  S.  Hull. 

Reconstructed  Farmer,  Tarboro',  North  •Carolina.  Monthly,  $2 
per  annum.    James  It.  Thigpen,  publisher  and  editor. 

Rock  River  Farmer,  Dixon,  Illinois,  Monthly.  W.  M.  Kennedy, 
publisher ;  W.  H.  Van  Epps,  editor. 

Rural  American,  New  York  City.  Weekly,  $2  50  per  annum.  T. 
B.  Miner  &  Co.,  New  Brunswick,  New  Jersey,  publishers  and  editors. 

Rural  Carolinian,  Charleston,  South  Carolina.  Monthly,  $2  per 
annum.  Walker,  Evans  &  Cogswell,  and  D.  Wyatt  Aiken,  publishers ; 
D.  EL  Jacques,  editor. 

Ruralist  and  Ohio  Valley  Cultivator,  Cincinnati,  Ohio.  Month- 
ly, $1  per  annum.  J.  S.  Sheppard  &  Co.,  publishers;  J.  S.  Sheppard, 
editor. 

Rural  Messenger,  Petersburg,  Virginia.  Weekly,  $2  per  nnniun. 
Ege,  Bozel  &  Rogers,  publishers ;  Thomas  S.  Pleasants,  editor. 

Rural  Southerner,  Atlanta  and  Augusta,  Georgia.  Monthly,  $1 
per  annum.  Samuel  A.  Echols,  publisher  and  editor ;  Andrew  J.  Beck, 
associate  editor. 

Rural  South  Land,  New  Orleans,  Louisiana.  Weekly.  $3  per  an- 
num.   The  South  Land  Company,  publishers;  E.  F.  Russell,  editor. 

Small  Fruit  Recorder  and  Cabbage  Gardener,  Palmyra,  New 
York.    Monthly,  $1  per  annum.    A.  M.  Purdy,  publisher  and  editor. 

Sorgo  Journal  and  Farm  Machinist,  Cincinnati,  Ohio.  Quar- 
terly, 50  cents  per  annum.  Sorgo  Journal  Company,  publishers  \  Wil- 
liam Clough,  editor. 

Southern  Cultivator,  Athens,  Georgia.  Monthly,  $2  per  annum. 
William  &  W.  L.  Jones,  publishers  and  editors. 

Southern  Farmer,  Memphis,  Tennessete.  Monthly,  $2  per  annum. 
M.  W.  Phillips  &  Co.,  publishers;  Dr.  M.  W.  Phillips,  editor-in-chief, 

Southern  Farm  and  Home,  Macon,  Georgia.  Monthly,  $2  per  an- 
num.   J.  W.  Burke  &  Co.,  publishers ;  William  M.  Browne,  editor. 

Southern  Field  and  Factory,  Jackson,  Mississippi.  Monthly,  $2 
per  annum.    Wall  &  Rafter,  publishers  and  editors. 

Southern  Planter  and  Farmer, 'Richmond,  Virginia.  Monthly, 
$2  per  annum.  Ferguson  &  Rady,  publishers ;  James  T.  Johnson  and 
John  M.  Allan,  managing  editors. 

Southern  Times  and  Planter,  Sparta,  Georgia.  Weekly,  $2  50 
per  annum.    Harrison  Brothers,  publishers ;  B.  H.  Sansett,  editor. 

Swasey's  Southern  Gardener,  Tangipahoa,  Louisiana.  Monthly, 
$2  per  annum.    II.  A.  Swasey,  publisher  and  editor. 

Tennessee  Agriculturist,  McMinnville,  Tennessee.  Weekly,  $3 
per  annum.    J.  F.  &  D.  F.  Wallace,  publishers. 

Tilton's  Journal  of  Horticulture,  Boston,  Massachusetts. 
Monthly,  $1  50  per  annum.    J.  E.  Tilton  &  Co.,  publishers. 

Vermont  Farmer,  Newport,  Vermont.  Weekly,  $1  per  ann\im. 
Royal  Cummings,  proprietor;  T.  H.  Hoskins,  M.  D.,  editor. 

Vermont  Record  and  Farmer,  Brattleboro?,  Vermont.  Weekly, 
$2  per  annum.    F.  D.  Cobleigh,  publisher  and  editor. 

Western  Agriculturist,  Quincy,  Illinois.  Monthly,  75  cents  per 
annum.    T.  Butterworth,  publisher. 

Western  Farmer,  Madison,  Wisconsin.  Weekly,  $2  per  anuuin., 
D.  M.  &  G.  E.  Morrow,  publishers  and  editors. . 
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Western  Pomologist,  Des  Moines,  Iowa,  and  Leavenworth,  Kan- 
sas. Monthly,  $1  50  per  annum.  Mark  Miller,  Des  Moines,  publisher 
and  editor. 

Western  Eural,  Chicago,  Illinois,  and  Detroit,  Michigan.  Weekly, 
$2  per  annum.  H.  N.  F.  Lewis,  publisher  and  editor;  T.  H.  Glenn, 
Chicago,  and  Edward  Mason,  Detroit,  Michigan,  associate  editors. 

Western  Ruralist,  Louisville,  Kentucky.  Monthly,  $1  per  an- 
num.   H.  M.  McCarty,  publisher ;  Lawrence  Young,  editor. 

Willamette  Farmer,  Salem,  Oregon.  Weekly,  $2  50  per  annum. 
A.  L.  Stinson,  publisher ;  Simeon  Francis,  editor. "" 

Working  Farmer,  New  York  City.  Monthly,  $1  50  per  annum. 
William  L.  Allison,  publisher  and  editor. 


AGRICULTURAL    RESOURCES    OF    WYOMING 

TERRITORY. 

This  Territory  is  situated  between  the  forty-first  and  forty-fifth  paral- 
lels of  latitude,  and  the  one  hundred  and  fourth  and  one  hundred  and 
eleventh  meridians  of  west  longitude,  and  contains  an  area  of  97,883 
square  miles. 

Although  lying  immediately  north  of  and  contiguous  to  Colorado,  and 
like  it  stretching  across  the  great  divide  of  the  Rocky  Mountains,  in  the 
character  of  its  mountains  and  plains  it  is  very  different  from  that  Ter- 
ritory. 

The  mountains  of  Colorado  are  grouped  in  a  rather  compact  series  of 
ranges  on  one  side,  and  its  plains  lie  in  one  body  on  the  other,  and  are 
of  a  uniform  character ;  while  the  mountains  of  Wyoming  are  scattered 
in  isolated  ranges  and  irregular  groups,  and  the  plains  are  detached 
areas,  unsym  metrical  in  form  and  differing  iu  character. 

The  divide  between  the  Waters  of  the  Atlantic  and  Pacific  starting 
from  the  northwest  corner  of  North  Park  and  running  northwest  by 
Bridgets  Pass  and  Creston  Station,  crosses  the  comparatively  low  coun- 
try to  South  Pass,  whence  it  follows  the  Wind  Kiver  Mountains  to 
Mount  Madison,  where  it  leaves  the  Territory,  passing  out  of  its  west- 
ern border  about  307  south  of  its  northwest  corner.  It  divides  the  Ter- 
ritory into  two  unequal  parts,  the  eastern  part  embracing  about  three- 
fourths  of  the  entire  area,  the  western  part  one-fourth.  The  greater 
portion  of  the  eastern  division  is  drained  by  the  North  Platte  and  the 
tributaries  of  the  Yellowstone,  while  the  western  division  is  drained  by 
Green  Eiver  and  its  tributaries. 

The  arable  tracts  of  this  Territory,  corresponding  with  its  general 
features,  are  found  in  detached  areas  extremely  varied  in  size  and  char- 
acter, the  extent  of  irrigable  land  being  limited  sometimes  only  by  the 
supply  of  water,  while  in  others,  though  the  supply  of  water  is  ample,  th# 
extent  of  level  land  is  very  limited. 

There  is  in  Colorado  no  spot  that  can  be  called  an  absolute  desert ;  ou 
the  other  hand,  there  are  few  if  any  spots  which  wear  heavy  compact 
swards  of  green  grass,  the  tuft  and  bunch  being  the  characteristic  growth 
of  the  plains ;  but  in  Wyoming  not  only  the  mean  but  the  extremes  are 
to  be  found. 

The  chief  arable  tracts,  which  as  a  matter  of  course  depend  upon  the 
water  supply  and  drainage,  are  to  be  found  in  the  following  areas,  named 
as  a  general  thing  from  the  streams  by  which  they  are  intersected :  The 
Laramie  Plains,  the  Sweetwater  Section,  and  Eastern  Plains,  all  drained 
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by  the  North  Platte  and  its  tributaries  5  the  Wind  River  or  Big  Horn 
District ;  the  Powder  Eiver  country,  and  the  Green  River  District.  All 
of  these  divisions,  except  that  drained  by  Green  River,  lie  on  the  east 
side  of  the  main  divide  of  the  Rocky  Mountain  range. 

The  district  drained  by  the  North  Platte  amounts  to  about  22,000 
square  miles,  and  embraces  nearly  one  fourth  of  the  Territory,  and,  with 
the  exception  of  a  few  small  sections,  it  includes  the  most  desirable  por- 
tions, and  the  greater  part  of  the  arable  land.  This  district  is  not  only 
very  irregular  in  its  outline,  but  it  bears  the  same  varied  and  irregular 
character  interiorly.  The  mighty  convulsive  force  which  heaved  up 
these  vast  Rocky  Mouutain  ranges  seems  here  to  have  scattered  the 
hills  and  mountains  in  wild  confusion.  In  the  eastern  portion,  stretch- 
ing north  and  south,  is  a  range  of  rough  and  lofty  mountains  which,  at 
its  northern  extremity,  is  rent  into  fragments  and  scattered  in  decreas- 
ing peaks  and  ridges  to  th^  northwest.  Along  the  southern  border, 
turning  in  nearly  every  direction  of  the  compass,  are  lofty  ranges,  whose 
summits  wear  crowns  of  perennial  snow.  Westward  the  mountain 
ranges,  trending  northwest,  sink  beneath  the  immense  deposit  of  local 
drift  which  here  covers  the  mighty  chasm ;  but  they  show  themselves 
farther  north  in  the  granite  peaks  which,  like  islands,  shoot  up  from  the 
Sweetwater  Plains,  and  farther  on  they  emerge  in  the  Wind  River 
range.  Between  these  irregular  surroundings  lie  the  broad  Laramie 
Plains,  which  might  appropriately  be  called  the  Great  Park  of  Wyoming. 

The  plains  east  of  the  Black  llills  slope  toward  the  Missouri  River, 
while  the  area  lying  west  of  them,  as  shown  by  the  course  of  streams 
and  also  by  the  barometer,  slope  north  and  east,  sending  the  waters  of 
its  streams  through  the  northeast  angle  of  the  district.  The  average 
level  of  this  entire  portion  is  higher  than  that  of  either  of  the  others 
east  of  the  divide,  the  western  portion  being  on  an  average  about  6,500 
feet  above  the  level  of  the  sea.  The  difference  of  level  between  South 
Pass  and  the  mouth  of  the  Sweetwater  is  about  1,500  feet.  The  area 
east  of  the  mountains  varies  from  4,400  to  6,000  feet  above  the  level  of 
the  sea.  On  account  of  its  altitude  and  the  direction  and  force  of  its 
atmospheric  currents,  the  temperature  of  this  district  is  lower  than  that 
of  the  others  east  of  the  divide,  within  the  bounds  under  consideration. 
As  a  general  rule  only  such  products  as  are  adapted  to  a  cold  climate 
and  short  seasons  can  be  raised  to  any  advantage ;  yet  it  is  important 
to  know  that  a  mining  section  can  produce  the  principal  cereals,  as 
wheat,  oats,  and  barley,  and  the  more  useful  vegetables,  in  quantities 
sufficient  to  supply  its  own  wants;  and  also  to  know  something  in  re- 
gard to  the  locality  and  extent  of  its  arable  lands.  A  few  acres  of  pro- 
ductive soil  in  the  vicinity  of  a  rich  mine  will  often  yield  a  greater 
profit  than  a  large  farm  in  Ohio  or  Illinois. 

It  is  difficult  to  give  any  very  reliable  estimate  of  the  land  suscepti- 
ble of  cultivation  in  this  district,  as  much  of  it  is  in  small  bodies  of  irreg- 
ular shape.  By  proper  efforts  at  least  2,500  square  miles,  or  1,600,000 
acres,  can  be  brought  under  cultivation.  This  may  be  thought 
an  exaggerated  estimate,  when  we  take  into  consideration  the  large 
proportion  of  the  area  occupied  by  mountains,  the  barren  tract  south 
of  the  Sweetwater,  and  the  deficiency  in  the  supply  of  water  021  the 
plains  east  of  the  Black  Hills )  but  when  more  effectual  means  of  hus- 
banding the  water  are  adopted,  as  by  tapping  the.  streams  near  their 
exit  from  the  mountains  and  keeping  it  above  the  surface  by  forming 
reservoirs,  &c,  the  supply  will  be  found  greater  than  is  at  present  sup- 
posed, and  the  estimate  given,  instead  of  being  too  large,  may  prove  too 
small. 
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LARAMIE  PLAINS. 

This  section  is  bounded  on  the  east  and  northeast  by  the  Black 
Hills,  on  the  west  by  the  West  Rattlesnake  Hills,  and  on  the  south- 
west by  the  Medicine  Bow  Mountains.  It  is  somewhat  quadran- 
gular in  shape,  its  average  length  from  southeast  to  northwest  being 
about  ninety  miles,  and  average  width  from  northeast  to  southwest 
about  seventy-five  miles,  containing  (exclusive  of  the  surrounding 
mountains)  a  surface  area  of  about  six  thousand  seven  hundred  and 
fifty  square  miles,  or  nearly  4,500,000  acres.  It  is  drained  chiefly  bv 
the  Medicine  Bow  and  Laramie  Rivers  and  their  tributaries,  both 
affluents  of  the  North  Platte,  which  also  traverses  the  extreme  border. 
The  Laramie,  rising  in  the  mountains  at  the  southeast  angle,  flows  along 
the  eastern  side  to  the  northeast  angle  of  the  section,  where  it  breaks 
through  the  Black  Hills,  and  joins  the  North  Platte  in  the  eastern  plains. 
The  Medicine  Bow,  receiving  afflqents  from  each  side,  the  principal  ones 
coming  from  the  south,  flows  through  the  western  part  of  the  section, 
and  joins  the  North  Platte  on  the  western  border.  The  North  Platte 
makes  its  exit  at  thenorth  west  angleof  the  plains,  where,  bursting  through 
the  mountains,  it  bends  eastward.  The  surface  varies  considerably 
in  character  and  elevation,  'some  of  it  presenting  beautiful  meadow  ex- 
panses, while  other  portions  are  rolling  and  hilly,  and  but  sparsely 
covered  with  vegetation.  The  average  elevation  of  these  plains  is  about 
6,500  feet  above  the  level  of  the  sea,  but  the  height  varies  as  much  as 
1,700  feet,  counting  from  the  water  levels.  As  most  of  the  streams 
afford  an  ample  supply  of  water  durihg  the  irrigating  season,  their 
volume  and  fall  become  important  items  in  estimating  the  amount  of 
land  which  may  be  brought  under  cultivation,  and  it  is  therefore  a 
matter  of  regret  that  we  have  not  more  accurate  information  on  these 
points  in  regard  to  the  larger  streams  throughout  this  region. 

The  North  Platte,  at  tbe  railroad  crossing,  has  an  elevation  of  (5,477 
feet,  and  at  the  mouth  of  the  Sweetwater  6,000  feet,  above  the  level  of 
the  sea,  showing  a  fall  in  this  distance  of  about  480  feet,  or  7  feet  to  the 
mile.  Medicine  Bow  River  at  Medicine  Bow  station  has  an  elevation 
of  6,698  feet,  and  at  its  junction  with  the  Platte  about  6,300  feet,  a  dif- 
ference of  nearly  400  feet,  or  about  8  feet  to  the  mile.  Laramie  River 
at  Laramie  City  is  7,123  feet  above  the  level  of  the  sea,  and  at  the  point 
where  it  enters  the  Black  Hills  about  5,400  feet,  a  difference  of  over 
1,700  feet,  giving  the  very  rapid  Ml  of  18  feet  to  the  mile.  These 
figures  develop  the  important  fact  that  not  only  the  bottoms,  but  also 
the  upper  levels,  except  where  they  are  very  high,  can  be  irrigated, 
which  fact  must  increase  the  estimate  of  the  tillable  lands  of  the  section  to 
an  amount  considerably  beyond  the  area  of  the  bottoms. 

The  southeast  part,  to  which  the  name  "  Laramie  Plains,"  or  "  Lara- 
mie Valley,"  is  sometimes  limited,  is  decidedly  the  best  portion  of  the 
section,  and  contains  much  the  largest  proportion  of  arable  land.  From 
the  head  of  this  valley  on  the  east  to  Rock  Creek  on  the  west  it  is  about 
seventy  miles  long,  with  an  average  width  of  about  twenty-five  miles, 
giviug  an  area  of  one  thousand  seven  hundred  and  fifty  squaw  miles. 
Although  it  is  interrupted  at  some  points  by  ridges  beyond  the  reach 
of  irrigation,  especially  the  divide  between  the  Laramie  and  the  Medi- 
cine Bow,  it  may  be  safely  estimated  that  one-half  of  it  can  l>e  irrigated 
and  brought  under  cultivation.  The  greater  portion  of  tliis  beautiful 
valley  is  covered  with  a  rich  growth  of  grass,  and  presents  the  appear- 
ance of  one  broad  meadow.  Already  numerous  herds  of  cattle  and 
horses  can  be  seen  roaming  over  this  meadowy  expanse,  where  they  feed 
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the  year  round  without  other  food  and  without  protection  save  the  care 
of  the  herder ;  nor  are  they  confined  to  the  broad,  open  bottoms,  but 
graze  far  up  the  mountains  on  the  south,  cropping  the  nutritious 
grasses  that  line  the  little  mountain  coves  and  glens. 

That  portion  of  the  valley  lying  west  of  Cooper's  Lake  presents  a 
barren  appearance  as  far  as  Kock  Creek.  This  creek,  although  bordered 
by  occasional  bluffs,  is  margined  along  most  of  its  course  by  fertile  bot- 
toms, of  moderate  width,  and  is  tolerably  well  timbered  with  cotton- 
wood  groves  along  its  upper  portion.  This  valley  and  that  of  the  North 
Platte  north  of  the  railroad  will,  with  proper  irrigation,  afford  a  consid- 
erable extent  of  cultivable  land.  Judging  from  the  northern  extension 
of  the  Laramie  Valley,  its  rapid  fall,  and  the  general  features  of  the 
surrounding  country,  not  only  the  bottoms  but  a  largo  portion  of  the 
lower  ridges  and  plateaus  along  this  stream  may  be  irrigated  and  ren- 
dered suitable  for  farming  purposes.  Along  a  part  of  its  northern 
course  the  bordering  lands  are  quite  broken,  and  the  belt  of  the  arable 
land  is  small.  The  northwest  angle  of  the  section  is  also  uneven,  and 
affords  but  a  small  arable  area. 

The  climate  is  somewhat  severe,  and  the  seasons  short.  The  greatest 
drawback  to  successful  cultivatiom  dpes  not  appear  to  arise  from  these 
causes,  however,  but  from  the  occasional  untimely  frosts  and  gusts  ot 
snow  which  nip  the  growing  crops  in  the  spring,  or  injure  them  when 
nearly  matured.  The  cold  nights,  as  is  generally  the  case  in  these  high 
regions,  retard  growth,  especially  of  the  cereals.  Notwithstanding  these 
drawbacks,  repeated  experiments  made  during  the  past  four  years  have 
shown  conclusively  that  useful  crops  can  be  raised.  On  the  3d  of 
August,  1870,  in  a  garden  attached  to  the  military  hospital  at  Laramie 
City,  where  extensive  experiments  are  being  made  in  the  cultivation  of 
vegetables  and  cereals,  everything  indicated  success.  Peas,  beets,  win- 
ter-squashes, cabbages,  beans,  lettuce,  onions,  carrots,  radishes,  &c,  were 
fine  and  thrifty.  Barley  and  wheat  both  promised  abundant  crops,  and 
potatoes  were  of  the  best  quality.  Tests  made  at  Fort  Saunders  were 
attended  with  like  encouraging  results. 

These  experiments  and  others  made  along  Laramie  Eiver,  Bock 
Creek,  and  at  other  points,  continued  as  they  have  been  for ,  several 
years,  would  seem  to  settle  the  question  as  to  the  practicability  of  farm- 
ing on  the  Laramie  Plains,  as  these  points  are  the  highest,  and  per- 
haps the  coldest,  on  the  plains.  Although  this  section  may  not  be  an 
agricultural  region  in  the  broadest  sense  of  the  term,  a  knowledge  of  its 
capabilities  for  the  growth  of  the  hardier  vegetables,  and  such  cereals 
as  wheat,  oats,  and  barley,  is  a  matter  of  importance  in  view  of  its  sit- 
uation, in  the  center  of  the  mountains,  on  the  great  thoroughfare  be- 
tween the  Atlantic  and  Pacific,  with  a  broad  barren  plain  to  'the  west, 
and  a  mountain  stretch  to  the  east,  and  where  a  suitable  halting  place 
is  desirable. 

There  is  probably  no  finer  grazing  region  in  Wyoming  than  this.  The 
southeastern  part  is  literally  carpeted  with  a  compact  growth  of  rich 
and  nutritious  grasses,  kept  constantly  fresh  by  the  water  of  the  numer- 
ous mountain  streams.  The  rain-fall  is  also  greater  than  in  any  other 
part  of  the  Territory,  and  it  seems  to  be  on  the  increase.  Notwith- 
standing the  elevation  of  these  plains,  the  winters  are  comparatively 
mild  and  open,  the  fall  of  snow  being  light,  and  stock  is  wintered  with- 
out shelter,  and  with  very  little  feeding.  Large  flocks  of  sheep  and 
cattle  have  passed  the  winter  here  with  no  other  feed  than  the  uncut 
grass  of  the  valleys  and  plains.  Hay  in  abundance  and  of  the  best 
quality  can  be  obtained  along  the  creek  bottoms  at  .nominal  expense. 
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Timber,  such  as  pine  and  fir,  of  excellent  quality,  may  be  found  in  the 
mountains  along  the  southern  border,  and  a  vast  quantity  is  annually 
cut  and  floated  down  the  Little  Laramie  and  other  streams,  for  lumber, 
railroad-ties,  &c.  Some  of  the  streams,  especially  along  the  southwest 
border,  are  margined  by  groves  of  cottonwood,  which  will  furnish  fuel 
and  fencing  for  that  locality. 

THE  SWEETWATER  REGION. 
» 

This  section  of  the  Territory  includes  the  valley  and  bordering  plains 
through  which  the.  Sweetwater  Eiver  passes,  from  the  vicinity  of  South 
Pass  to  its  junction  with  the  North  Platte.  This  stream  rises  a  little 
northwest  of  the  pass,  and  flows  almost  directly  east  about  one  hundred  and 
thirty  miles,  connecting  with  the  North  Platte  near  the  point  where  the 
latter  leaves  the  Laramie  Plains.  For  twenty-five  or  thirty  miles  east 
of  the  pass  it  flows  through  a  rugged  mountainous  region,  presenting 
no  considerable  areas  that  can  be  rendered  cultivable.  A  short  distance 
west  of  St.  Mary's  station  it  emerges  from  the  narrow  gorges,  and  enters 
a  valley  that  extends,  with  occasional  short  interruptions,  along  the  en- 
tire course  of  the  river. 

Beginning  at  the  summit  of  South  Pass,  with  an  elevation  of  7,490 
feet,  the  descent  is  quite  rapid  to  the  point  where  the  stream  issues 
from  the  gorge,  6,660  feet  above  the  level  of  the  sea.  This  point,  the 
highest  of  this  section  that  can  be  counted  arable,  is  513  feet  lower  than 
Port  Saunders,  and  473  feet  below  Laramie  City,  which  would  indicate, 
other  things  being  equal,  a  milder  climate. 

At  the  three  crossings  the  elevation  i&  6,135  feet,  showing  a  fall  be- 
tween this  point  and  the  head  of  the  valley  of  515  feet,  or  about  12 
feet  to  the  mile.  At  Independence  the  elevation  is  just  6,000  feet,  indi- 
cating a  fall  between  this  and  the  last-mentioned  point  of  not  more  than 
5  feet  to  the  mile.  Thence  to  the  junction  with  the  Platte  the  descent 
is  probably  5  to  6  feet  to  the  mile.  The  average  elevation  of  the  valley 
may  therefore  be  estimated  at  6,300  feet  above  the  level  of  the  sea. 

For  ten  to  twelve  miles  below  the  point  where  the  stream  leaves  the 
mountains,  there  is  a  very  pretty  fertile  valley,  averaging  about  one 
mile  in  width,  bordered  on  the  right,  and  part  of  its  length  on  the  left, 
with  high  blufls.  The  greater  portion  of  this  valley  is  covered  with  a 
luxuriant  growth  of  grass,  from  which  a  supply  is  usually  drawn  for 
Fort  Stambaugh,  Atlantic  City,  and  South  Pass  City. 

Near  the  lower  end  of  this  opening,  the  left  bank  is  flanked  by  a 
second  level,  or  table,  which  might  be  reached  by  an  irrigating  ditch 
three  or  four  miles  long,  and  which,  if  watered,  would  furnish  an  amount 
of  forming  land  equal  to  the  entire  bottom  of f  the  valley.  Immediately 
below  this  point  the  hills  close  in  upon  the  valley  for  a  few  miles,  and 
then  separate,  leaving  a  triangular  area  containing  thirty  to  forty  square 
mites  of  quite  level  and  tolerably  fertile  land,  which  can  be  easily  irri- 
.gated. 

From  the  north  and  northeast  the  hills  slope  down  so  gradually  that 
a  considerable  area  along  their  lower  margins  could  be  reached  with 
water  from  the  river,  if  th6  supply  is  sufficient  for  this  and  the  bottoms. 
The  stream  here,  on  an  average,  is  probably  30  feet  wide  and  one  foot 
deep,  flowing  quite  rapidly,  the  fall  being  10  to  12  feet  to  the  mile. 
Here,  as  well  as  in  the  vicinity  of  St.  Mary's  station,  small  colonies 
would  find  very  good  locations,  and,  by  combining  and  digging  large 
primary  ditches,  their  land  could  be  irrigated  at  moderate  expense. 

The  only  difficulty  aside  from  exposure  to  Indian  depredations  would 
be  the  scarcity  of  timber.    STear  St.  Mary's  this  difficulty  would  be  ex- 
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perienoed.  Prom  this  point  the  river  bends  round  to  the  northeast, 
passing  among  the  hills,  and  is  flanked  by  alternate  bottoms  of  small 
extent. 

To  the  south  of  the  river,  forming  a  chord  to  its  circular  bend,  runs  a 
singular  valley,  ten  to  twelve  miles  wide,  the  general  appearance  of 
which  is  that  of  the  bed  of  a  stream  which  had  been  wide  and  shallow, 
although  its  surface  looks  exactly  like  the  plateaus  of  this  section.  If 
the  water  of  the  river  can  be  brought  upon  this  level,  as  much  land  can 
be  irrigated  as  the  river  can  supply. 

Where  the  road  again  strikes  the  river,  going  east,  there  is  a  con- 
siderable expanse  of  arable  land  )  and,  although  there  is  very  little  im- 
mediate bottom,  the  second  level  is  quite  broad  and  of  moderate  ele- 
vation, and  might  be  irrigated  by  cutting  a  ditch  a  few  miles  in  length. 
Below  this,  near  the  three  crossings,  the  Granite  Hills  commence,  and 
flank  the  valley  as  far  as  Independence  Rock.  Near  the  west  end  of 
this  irregular  range,  for  seven  to  eight  miles,  the  river  breaks  through 
it,  and  is  closely  walled  in  by  lofty  bluffs,  with  here  and  there  a  level 
plat  of  a  few  hundred  acres  of  fertile  soil.  There  is  an  open  plain  run- 
ningaroundthe  south  side  of  these  blufls,  several  miles  in  width,  which 
probably  might  be  reached  by  a  ditch  twelve  to  fifteen  miles  in  length. 

After  passing  through  the  gorge  here,  the  river  enters  a  broad  and 
beautiful  valley,  the  upper  portion  of  which  is  thickly  covered  with 
chenopodiaceous  shrubs,  the  lower  part  bearing  a  tall  thick  growth  of 
grass.  From  a  hill  at  this  point,  looking  eastward  down  the  river,  the 
valley  can  be  seen  for  twenty  or  thirty  miles,  while  southeast  runs  a 
higher  valley,  which  is  crossed  and  dotted  with  elevated  plateaus,  and 
flat-topped  foot-hills.  The  mountain  which,  some  distance  east,  runs 
along  the  south  side  a  short  distance  from  this  point,  terminates  west- 
ward, while  from  the  southeast,  running  northwest,  comes  another  range 
which  forms  the  southern  boundary  of  the  plain.  At  this  place  the  soil 
ie  rich  and  light,  and,  with  irrigation,  wonld  produce  good  crops.  The 
immediate  bottoms  are  of  little  value,  being  quite  narrow,  but  the  second 
level,  10  to  12  feet  above  the  water,  could  be  reached  by  a  ditch  a  few 
miles  long.  It  is  probable  that  an  area  of  eighty  to  one  hundred  square 
miles  could  be  rendered  suitable  for  farming  purposes,  and  timber  may 
be  obtained  from  the  neighboring  hills. 

In  the  vicinity  of  Hayden's  Peaks  the  granite  hills  on  one  side  and 
the  bluffs  on  the  other  approach  the  margin  of  the  river  for  a  short  dis- 
tance, then  recede  in  a  circular  sweep,  and  again  come  together  a  few 
miles  beyond,  forming  a  beautiful  circular  area,  containing  twenty  to 
twenty-flve  square  miles  of  rich  and  fertile  bottom  land  which,  slightly  ele- 
vatedabove  the  stream,  can  be  irrigated  without  difficulty.  Passingunder 
the  overhanging  cliff  of  yellow  sandstone,  through  the  gate-like  open- 
ing of  the  little  park  first  described,  we  enter  upon  a  broad  valley  which 
continues  without  interruption  to  the  u  Devil's  Gate,"  about  four  miles 
above  Independence  Rock. 

The  soil  of  this  valley,  though  covered  in  part  with  "  grease-wood  w 
and  sage,  is  very  fertile,  and  will  produce  good  crops.  Muddy  Creek, 
which  comes  in  here  from  the  south,  has  a  considerable  margin  of  level 
land,  but  affords  hardly  sufficient  water  for  irrigating  purposes.  The 
breadth  of  land  here  is  probably  equal  to  the  supply  of  water.  Around 
Independence  Rock,  and  for  several  miles  above  and  below  it,  are  fine 
irrigable  bottoms.  Between  the  river  and  Horse  Creek  there  is  a  broad 
delta  with  an  average  elevation  of  twenty  to  thirty  feet  above  the  bed 
of  the  river,  but  less  than  that  above  the  bed  of  the  creek.  Irrigating 
ditches  could  be  made  to  reach  this  plateau,  and  also  a  considerable  area 
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east  of  Horse  Creek ;  but  tlie  ditch  from  the  river  would  require  two 
short  aqueducts  at  the  Devil's  Gate.  The  soil  of  this  plain  is  rich  in  the 
elements  of  fertility,  though  in  some  places  strongly  impregnated  with 
alkali.  At  present  it  is  covered  with  "grease- wood"  and  sage,  except 
in  the  little  areas  which  are  frosted  over  with  alkaline  incrustations. 
Along  the  ridges  and  in  the  narrow  valleys  which  lie  around  the  head- 
waters of  Horse  Creek,  and  in  the  vicinity  of  Willow  Springs,  are  some 
excellent  grazing  lands  which  have  long  been  a  favorite  resort  of  the 
buffalo.  The  country  along  the  North  Platte,  from  the  mouth  of  Sweet- 
water to  Poison  Spring  Creek,  is  rough  and  mountainous,  the  river  for 
the  most  of  this  distance  running  through  deep,  and  often  perpendicu- 
lar, gorges. 

The  length  of  the  Sweetwater  Valley,  from  its  commencement  above 
St.  Mary's  station  to  the  Platte,  is  about  ninety  miles,  and  the  average 
width  of  the  land  which  can  be  irrigated  and  rendered  suitable  for  culti- 
vation may  safely  be  estimated  at  five  or  six  miles.  This  would  gi ve  an 
area  of  about  five  hundred  square  miles,  or  320,000  acres  of  tillable 
land.  Judging  from  the  altitude,  surroundings,  and  slight  information 
received  on  this  point,  there  are  good  reasons  for  believing  that  the  cli- 
mate will  prove  more  favorable  to  agriculture  than  that  of  the  Laramie 
Plains,  to  which  it  is  much  inferior  as  a  grazing  region,  though  the  river 
bottoms  and  some  of  the  mountain  slopes  afford  very  good  grass  on 
which  numerous  herds  of  antelopes  at  present  graze.  Timber  is  scarce 
from  the  vicinity  of  St.  Mary's  station  to  the  Platte.  The  bordering 
hills  and  mountains  bear  a  few  pines,  and  the  bottoms  a  few  small  wil- 
lows ;  but  these  would  hardly  furnish  a  supply  to  even  a  moderate  pop- 
ulation. A  supply  might  be  obtained  from  the  mountains  at  the  east 
or  the  west  end  of  the  valley. 

THE  EASTERN  PLAINS. 

Under  this  name  may  be  included  all  that  part  of  the  Territory  lying 
east  of  the  Black  Hills.  It  includes,  in  addition  to  the  open  plains,  the 
valley  of  the  North  Platte  from  the  Red  Buttes  to  the  eastern  boundary 
of  the  Territory,  and  the  valleys  of  the  numerous  tributaries  which  enter 
into  it  between  these  points ;  also  the  valleys  of  Grow  Creek,  Earrente 
Fork,  and  Lodge  Pole  Creek.  This  section  contains  about  nine  thousand 
square  miles,  of  which  perhaps  one-sixth,  or  nearly  one  million  of  acres, 
can  ultimately  be  irrigated  and  rendered  suitable  for  farming  purposes. 
This  estimate  of  the  arable  portion  is  much  larger  than  has  generally 
been  made,  but  from  recent  information  furnished  this  Department  is 
not  considered  exaggerated.  A  more  careful  examination  of  the  volume 
of  water  sent  down  by  the  North  Platte  and  its  tributaries,  and  of  the 
rain-fall  during  the  growing  season,  may  somewhat  modify  this  esti- 
mate, but  will  not  reduce  it  to  any  considerable  extent.  Some  idea  of 
the  general  level  and  topography  of  this  area  can  be  obtained  from  the 
following  list  of  elevations  recently  taken :  Beginning  at  Red  Buttes  and 
following  the  Platte,  the  elevations  above  the  level  of  the  sea  are  as 
follows— Red  Buttes,  5,528  feet ;  five  miles  below  the  Old  Bridge,  5,252 
feet;  on  the  river  bottom  near  Fort  Fetterman,  about  4,970  feet;  Fort 
Laramie,  about  4,500  feet;  mouth  of  Horse  Creek,  4,395  feet.  This 
shows  that  the  entire  fall  from  Red  Buttes  to  Horse  Creek  is  1,133  feet, 
or  about  7  feet  to  the  mile.  From  Red  Buttes  to  the  Bridge,  18  feet  to 
the  mile,  and  from  Red  Buttes  to  Fort  Fetterman,  9  feet.  The  elevation 
of  the  Laramie  bottom  at  the  mouth  of  Chugwater  is  about  4,500  feet; 
the  Chugwater  Valley  where  the  stage  road  to  Fort  Laramie  strikes  it, 
5,460  feet ;  and  that  of  Cheyenne,  0,040  feet.    These  figures  develop  a 
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fact  of  the  utmost  importance  in  estimating  the  agricultural  resources 
of  this  part  of  the  Territory.  A  fall  of  over  500  feet  in  sixty  miles, 
with  the  volume  of  water  found  in  this  part  of  the  river  during  the  irri- 
gating season,  will  afford  the  means  of  redeeming  a  very  large  area  of 
land. 

Poison  Spring  Creek  is  a  small  stream  coming  down  from  the  north- 
west and  entering  the  North  Platte  at  Red  Buttes.  It  passes  through 
a  very  pretty  valley  which  averages  about  one  mile  wide,  and  is  flanked 
on  the  west  by  a  broad  plain  which  gradually  ascends  as  it  recedes.  On 
the  east,  parallel  to  it,  runs  a  sharp  ridge  of  perpendicular  upheaved 
strata.  It  has  been  stated  that  the  waters  of  this  stream  are  poison- 
ous, but  this  is  a  mistake,  as  men  and  animals  have  been  known  to  drink 
of  it  without  injury ;  besides,  several  species  of  plants  grow  in  it  lux- 
uriantly, one  of  which  has  been  brought  to  this  Department  in  some  of 
the  water  of  the  stream,  and  when  submitted  to  the  microscope  was 
found  to  contain  minute  living  organisms.  The  idea  of  its  being  poison- 
ous probably  arose  from  the  presence  of  alkaline  matter.  The  amount 
of  water  in  this  creek  is  presumed  to  be  sufficient  to  irrigate  the  narrow 
valley,  which  is  covered  witfc  a  rank  growth  of  grass. 

Near  the  Red  Buttes,  (or  Red  Bluffs,)  in  the  bend  of  the  North  Platte, 
is  a  beautiful  bottom  of  twelve  to  fifteen  hundred  acres  of  very  rich 
soil.  South  of  the  river  it  is  covered  with  a  thick  grove  of  willow,  Cot- 
tonwood, &c,  but  on  the  north  side  the  timber  has  been  destroyed  by 
emigrants  and  others  who  have  camped  at  this  point. 

Immediately  below  this  place  the  river  enters  a  gorge,  and  breaks 
through  a  spur  of  the  mountain  for  nine  or  ten  miles,  before  it  enters 
upon  the  plains  near  Old  Fort  Casper.  If  canals  can  be  carried  through 
this  gorge,  there  will  be  no  serious  difficulty  in  taking  the  water  onto  the 
elevated  table  lands  which  set  in  immediately  below  it;  and,  from  in- 
formation received,  this  appears  to  be  possible,  as  the  sides  descend 
abruptly  only  at  one  or  two  points.  Tunneling  might  be  necessary  for 
a  short  distance  on  the  north  side,  but  there  will  be  no  other  serious 
obstacle.  This  will  not  he  necessary  at  any  point  on  the  south  side. 
The  North  Platte,  just  below  the  remains  of  the  old  bridge,  when  ex- 
amined at  the  season  of  the  year  when  it  is  low,  was  about  160  feet 
wide,  with  an  average  depth  of  two  feet,  and  a  current  of  over  three 
miles  per  hour.  This  would  give  a  discharge  of  more  than  5,000,000 
cubic  feet  per  hour.  As  the  volume  of  water  at  this  season  is  not  more 
thasn  two-thirds  as  great  as  in  the  spring  and  early  summer,  the  dis- 
charge, during  the  irrigating  season,  may  be  estimated  at  7,500,000 
cubic  feet  per  hour.  If  this  estimate  is  even  approximately  correct, 
(strict  accuracy  is  not  claimed,)  it  is  probable  that  one  thousand  square 
miles  of  land  may  be  irrigated  from  this  river  alone. 

The  following  description  of  some  points  along  this  stream  will  ^ve 
a  general  idea  of  its  valley  east  of  the  mountains.  In  the  neighbor- 
hood of  the  bridge,  on  the  south  side  of  the  river,  there  is  a  broad  lev- 
el bottom,  four  to  five  miles  wide,  mostly  covered  with  a  rank  growth  of 
grass,  mixed  with  tall  weeds,  showing  the  soil  to  be  quite  fertile,  and 
that  it  contains  a  fair  proportion  of  vegetable  mold. 

A  short  distance  below  Casper  a  second  level  sets  in,  raised  but  a  few 
feet  above  the  first.  This  is  one  entire  sage  plain,  and  spreads  out  to 
some  eight  or  nine  miles  in  width,  and  is  composed  of  a  soil  somewhat 
inferior  to  that  of  the  bottom.  Before  reaching  Muddy  Creek,  the  low, 
rounded  hills  approach  the  river  for  a  few  miles,  limiting  the  bottom  to 
a  mere  strip.  At  Muddy  Creek  it  again  expands  to  six  or  eight  miles, 
being  covered  in  part  by  a  very  thick  growth  of  grease-wood.    The  lit- 
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tie  creek,  though  very  narrow,  being  confined  to  a  little  ditch-like  chan- 
nel cut  through  the  compact  soil,  is  deep  in  proportion  to  its  width,  and 
would  furnish  sufficient  water  to  irrigate  a  considerable  area.  The  soil 
is  very  fine-grained,  with  a  marly  appearance. 

On  the  north  side  of  the  river,  for  most  of  this  distance  the  elevated 
plateau  approaches  quite  close  to  the  stream,  and,  descending  suddenly, 
forms  a  line  of  bluffs  100  to  150  feet  high.  For  some  distance  above 
Fort  Fetterman  there  is  a  very  pretty  and  quite  broad  valley,  partly 
bottom  and  partly  a  low  second  level,  which  can  be  irrigated  from  the 
river  at  a  very  moderate  expense,  and  would  make  good  farms.  There 
are  also  some  very  fiue  grazing  fields  here. 

West  of  the  Fort  Deer  and  Box  Elder  Creeks  flow  into  the  Platte 
from  the  south.  Taking  their  rise  in  the  Black  Hills,  they  run  constantly, 
and  afford  sufficient  water  to  irrigate  the  narrow  valleys  through  which 
they  pass.  Here,  also,  are  some  fields  of  excellent  pasturage,  the  prin- 
cipal supply  of  hay  for  the  fort  being  cut  from  the  valley  of  Deer  Creek. 
La  Perle  Creek,  which  joins  the  Platte  near  the  fort,  is  bordered  chiefly 
by  boulder  hills,  and  presents  but  little  attraction  for  the  agriculturist 
Between  Fort  Fetterman  and  Laramie  River  a  number  of  streams,  ris- 
ing in  the  Black  Hills,  run  east  and  empty  into  the  Platte,  the  most 
important  of  which  are  the  La  BontiS,  Eikhorn,  Horseshoe,  and  Bitter 
Cottonwood.  The  valley  of  the  La  Bonte,  which  is  two  to  three  miles 
in  width,  is  very  fertile,  the  bottoms  easily  irrigated,  and  the  siupply  of 
timber  ample.  Not  only  are  the  hills  clothed  with  pines,  but  the  valley 
at  points  is  covered  with  tolerably  heavy  groves  of  cottonwood,  willow, 
&e.  Here  is  a  very  good  point  for  a  small  colony.  Horseshoe  and  Elk- 
horn  Creeks  traverse  small  valleys,  but  as  the  supply  of  water  is  not 
constant  they  cannot  be  depended  upon  for  irrigating  purposes  unless 
the  water  is  brought  down  in  ditches  from  the  point  where  they  leave 
the  mountain. 

The  immediate  bottom  of  the  Bitter  Cottonwood  is  rather  narrow,  but 
is  flanked  by  a  low  second  level  of  considerable  breadth,  so  that  the 
amount  of  land  within  reach  of  irrigation  is  fully  equal  to  the  supply  of 
water  from  the  creek. 

The  valleys  of  the  Laramie  and  Chugwater  present  the  most  desira- 
ble points  for  agricultural  purposes  along  the  east  flank  of  the  Black 
Hills.  The  short  valley  of  the  Laramie  River,  between  the  mountains 
and  the  Platte,  will  furnish  an  arable  area  of  perhaps  seventy-five  to 
eighty  square  miles.  With  an  elevation  of  about  1,500  feet  less  thau 
Cheyenne,  and  2,600  feet  lower  than  Laramie  City,  and  shielded  from 
the  winds  by  its  elevated  surroundings,  it  has  a  climate  several  degrees 
warmer  than  most  of  the  section  j  and,  with  a  rich  soil  and  ^inple  sup- 
ply of  timber,  it  is  destined  to  be  soon  filled  up  when  the  tide  of  emi- 
gration turns  toward  this  section  of  the  Territory. 

The  Chugwater  runs  northeast  for  thirty-five  or  forty  miles  along  the 
base  of  the  Black  Hills,  watering  a  beautiful  valley  which  averages 
about  two  miles  in  width.  This  valley,  for  the  greater  part  of  its  length, 
is  bordered  by  high,  rocky  walls  or  steep  bluffs ;  the  bottoms  are  fertile, 
andj  being  quite  low  and  level,  can  be  easily  irrigated.  The  supply  of 
water  is  sufficient  during  the  season  when  needed,  but  it  sinks  at  some 
points  in  the  latter  part  of  the  summer  and  autumn. 

There  is  a  considerable  amount  of  valley  land  and  level  bottoms  along 
Horse  Creek  and  its  affluents,  but  the  supply  of  water  is  limited,  and 
therefore  it  is  not  probable  that  any  great  area  will  ever  be  rendered 
available  for  tillage.  It  is  possible,  however,  that  by  making  reservoirs 
along  the  little  ravines,  which  at  certain  seasons  of  the  year  are  filled 
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with  water,  a  sufficient  quantity  might  be  collected  to  irrigate  a  large 
number  of  acres,  thus  materially  increasing  the  agricultural  resources  of 
this  part  of  the  Territory. 

Lodge  Pole  Creek  is  an  isolated  stream,  rising  near  Cheyenne  Pass, 
iu  the  Black  Hills,  and  flowing,  with  a  moderate  eastward  descent, 
through  a  narrow  valley,  bordered  on  each  side  by  broad,  rounded 
ridges.  The  amount  of  bottom-land  is  quite  limited,  but  is  all  the 
stream  will  irrigate,  as  the  supply  of  water  does  not  appear  to  be  very 
constant.  A  canal,  drawing  off  the  water  near  the  mountains,  would 
probably  furnish  a  larger  and  more  uniform  volume. 

Crow  Creek  rises  in  the  Black  Hills,  west  of  Cheyenne,  and,  running 
east  a  short  distance  beyond  the  city,  turns  south  and  passes  into  Col- 
orado. Although  this  stream  is  small,  its  proximity  to  the  city  of  Chey- 
enne makes  it  important,  and  measures  have  been  inaugurated  to  pre- 
serve and  utilize  all  the  water  it  can  supply.  With  sufficient  water,  the 
entire  plains  around  the  city  could  be  irrigated,  and  the  land  made  to 
produce  useful  crops.  There  are  some  reasons  for  believing  that  the 
rain-fall  is  increasing  in  this  vicinity. 

The  temperature  of  this  section  varies  considerably  in  its  different 
parts,  corresponding  somewhat  to  the  elevation  and  freedom  from  the 
prevailing  winds.  All  the  agricultural  products  which  can  be  grown  in 
other  parts  of  the  Territory  can  be  raised  here,  such  as  wheat,  oats, 
barley,  rye,  and  hardy  vegetables ;  and  it  is  probable  that  in  the  valley 
of  the  Lower  Laramie,  and  at  some  points  along  the  Platte,  Indian  corn 
and  hardy  fruits  may  also  be  raised. 

Fine  grazing-fields  are  to  be  found  throughout  this  section  in  the  val- 
leys and  along  the  slopes  of  the  mountains,  and,  even  where  there  are  no 
running  streams,  wells  may  be  dug  and  water  found  at  moderate  depths, 
which  can  be  raised  by  wind-mills  in  sufficient  quantity  to  supply  stock, 
and  possibly  to  assist  in  irrigation.  Timber  can  be  obtained  in  abund- 
ance from  the  Black  Hills  and  along  the  streams  near  their  base. 

Successful  experiments  have  been  made  in  farming  and  gardening 
around  Cheyenne  and  at  Fort  Fetterman,  which  are,  perhaps,  the  coldest 
portions  pf  the  section. 

THE  WIND  RIVER  DISTRICT. 

Very  little  information  has  been  received  in  relation  to  this  district, 
yet  the  following  facts  are  an  important  addition  to  our  knowledge  of 
this  region : 

The  district  is  drained  by  the  Wind  or  Big  Horn*  Eiver  and  its  tribu- 
taries, and  is  situated  between  the  Wind  Biver  Mountains  on  the  west, 
and  the  Big  Horn  Mountains  on  the  east.  Its  length  from  Little  Po- 
poagie  to  the  Big  Horn  Caiion  is  about  one  hundred  and  seventy  miles, 
with  an  average  width  of  about  one  hundred  miles. 

Wind  Eiver  rises  in  Wind  Biver  Mountains,  and,  flowing  southeast 
•for  about  sixty  miles,  bends  abruptly  north,  which  is  its  general  course 
thence  to  its  exit  from  the  Territory.  The  valley  is  estimated  to  be  two 
hundred  miles  in  length,  and  two  to  fifteen  miles  in  width ;  but  it  is  very 
frequently  interrupted  by  irregular  ranges  of  hills  and  spurs  of  the  mount- 
ains, and  at  one  point  a  considerable  range  sweeps  across  from  east  to 
west.  The  following  tributaries  flow  into  the  river  from  the  north  and 
west,  viz :  The  North  Fork,  Owl  Creek,  Gray  Bull,  and  Stinking  Water 
Creeks.  On  the  south  and  west  sides  are  the  following  affluents :  South 
Fork,  Buffalo  Bull  Creek,  Big  Popoagie  Biver,  Beaver  Creek,  and  Ne- 

*  This  stream  is  called  Wind  River  until  it  passes  through  the  first  range  of  mount- 
ains, north  of  which  it  receives  the  n£me  of  Big  Horn  River. 


568  AGBICULTURAL  REP0BT. 

Wood  River.  The  valleys  of  these  streams  furnish  arable  land  which 
is  quite  fertile,  and  can  be  easily  irrigated,  and  all  of  them  except  No- 
Wood  Eiver  are  skirted  by  groves  of  cotton-wood  and  willow. 

Some  experiments  in  farming  have  been  made  in  the  south  end  of  this 
district,  which  have  proved  more  successful  than  could  have  been  an- 
ticipated from  the  latitude,  surroundings,  and  knowledge  of  the  regions 
south  of  it.  Wheat,  oats,  barley,  and  rye  can  be  raised  with  ease,  hot 
the  seasons  are  not  quite  mild  enough  for  corn*  Potatoes  and  cabbages 
grow  finely  and  of  good  size ;  and  even  beans  grow  well,  producing  tine, 
large  pods,  indicating  a  comparatively  mild  climate.  Although  the  alti- 
tude of  this  section  is  unknown,  there  are  some  reasons  for  believing 
that  it  is  less  than  that  of  the  Sweetwater  Valley.  It  is  probable  that 
it  will  not  average  more  than  5,000  feet  above  the  level  of  the  sea. 
Some  good  grazing  fields  are  found  within  its  bounds,  yet  it  does  not 
appear  to  equal  as  a  pasturing  region  the  Laramie  Plains  and  Platte 
district. 

GREEN  EIVER  DISTRICT. 

This  part  of  Wyoming  lies  west  of  the  main  divide  of  the  great  Bocky 
Mountain  range,  its  waters  passing  through  the  Colorado  of  the 
West,  to  the  Pacific  Oeean.  It  is  a  part  of  that  vast  inter-alpine 
valley  lying  between  the  Bocky  Mountains  and  the  Sierra  Nevada 
ranges,  which  reaches  north  t6  the  plains  of  the  Columbia,  and  south  to 
the  broad  plateaus  of  Arizona  and  Mexico. 

That  portion  of  the  area  drained  by  Green  Biver  and  its  tributaries, 
which  lies  within  Wyoming,  amounts  to  fifteen  or  sixteen  thousand 
square  miles.  Its  southeastern  part  consists  principally  of  broad,  bar- 
ren, sage  plains,  with  little  water,  and  is  of  but  little  value.  The 
southern  part  is  composed  chiefly  of  boulder  ridges  and  plateaus,  with 
washed  and  bluffy  escarpments.  This  portion  is  partially  supplied  with 
streams  bordered  by  narrow  arable  strips  of  a  very  barren  appearance, 
but  quite  productive  when  irrigated.  The  southwest  corner  is  broken 
and  mountainous,  and  contains  very  little  land  that  can  be  cultivated, 
but  affords  some  fine  grazing  fields.  The  northern,  triangular  portion, 
lying  between  the  Wind  Kiver  and  Wahsatch  Mountains,  contains  the. 
greater  part  of  the  arable  land  of  the  district.  It  is  composed  of  three 
distinct  parts,  as  follows :  The  Green  Kiver  Valley,  the  Big  Sandy  Val- 
ley, and  the  broad?  elevated  plain  lying  between  them. 

Green  Biver,  rising  near  Fremont's  Peak,  runs  south  about  one  hun- 
dred and  twenty  miles  to  the  forty-second  parallel,  where  it  turns  south- 
east, and  is -joined  by  the  Big  Sandy,  where  it  crosses  the  one  hundred 
and  tenth  meridian.  It  continues  the  same  course,  after  receiving  the 
waters  of  the  Big  Sandy,  to  the  crossing  of  the  Union  Pacific  Bailroad, 
where  it  again  turns  south  and  passes  out  of  the  Territory.  Between 
its  source  and  the  forty-second  parallel  it  receives  the  following  tributa- 
ries, which  flow  down  from  the  Wahsatch  Mountains  on  the  west :  Lead 
Horse.  Marshy,  White  Clay,  Butternut,  Piney,  LaBargo,  Pontenelle, 
and  Slate  Creeks.  Although  the  immediate  bottoms  which  flank  these 
streams  are  generally  narrow,  the  upper  or  second  level  is  easily  reached, 
and  a  large  aniouut  may  be  irrigated  from  these  constant  streams. 
Green  Biver,  just  above  the  mouth  of  Big  Sandy,  even  as  late  as  the 
1st  of  September,  where  running  rapidly,  was  found  to  be  about 
120  feet  wide  and  15  inches  deep,  indicating  a  discharge  of  about 
2,500,000  cubic  feet  per  hour.  This  amount  of  water,  with  a  fall  of  8 
or  10  feet  per  mile,  and  an  almost  illimitable  area  of  level  land  each  6ide, 
shows  that  a  large  extent  of  country  mfcy  be  rendered  suitable  for  farm- 
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ing.  It  is  safe  to  estimate  the  available  land  in  this  part  of  the  district 
at  500,000  acres. 

The  broad  tract  that  spreads  out  between  Green  and  Big  Sandy  Riv- 
ers is  level  and  sandy,  presenting  a  barren  and  desolate  appearance,  on 
which  account  it  is  sometimes  called  The  Colorado  Desert*  It  is  covered 
with  alow  growth  of  Artemisia  ;  but,  notwithstanding  this,  the  soil  pos- 
sesses the  elemeuts  of  fertility  and  needs  only  the  addition  of  water  to 
make  it  productive. 

The  Big  Sandy  rises  in  the  Wind  River  range  a  few  miles  northwest 
of  South  Pass,  and  runs  south  until  it  is  joined  by  the  Little  Sandy, 
when,  bending  southwest,  it  continues  this  course  until  it  joins  Green 
River.  For  most  of  its  course  it  runs  through  a  very  narrow  valley  pre- 
senting but  little  bottom  land,  averaging  perhaps  half  a  mile  in  width ; 
but,  as  its  fall  is  rapid,  being  18  to  30  feet  to  the  mile,  its  waters  can 
easily  be  carried  to  the  highest  bordering  plateaus,  which  seldom  rise 
over  100  feet. 

The  elevation  of  this  triangular  section  varies  from  5,500  to  6,500  feet 
above  the  level  of  the  sea.  Its  climate  corresponds  very  nearly  with 
that  of  the  Sweetwater  Valley,  and,  as  its  soil  is  very  similar,  its  produc- 
tions will  be  about  the  same  as  in  that  valley. 

The  north  part  of  Green  River  Valley  may  have  some  good  grazing 
lands,  but  neither  the  lower  part  of  this  valley  nor  that  of  the  Sandy 
afford  any  extensive  areas  suitable  for  pasturage.  As  a  general  thing, 
this  entire  area  is  destitute  of  timber,  none,  save  a  few  cottonwood 
groves  on  the  lower  part  of  Green  River,  being  found  nearer  than  the 
mountains.  Black's  Fork  is  bordered  by  a  bottom  of  moderate  width, 
which  will  afford  space  for  a  number  of  farms  and  a  fine  grazing  field. 
Around  Fort  Bridger,  on  the  headwaters  of  Black's  Fork  and  its  tribu- 
taries, Smith's  Fork  and  Cottonwood  Creek,  and  on  Henry's  Fork  are 
some  fine  farming  lands.  On  Smith's  Fork  several  farms  are  already  in 
cultivation,  producing  fine  crops  of  wheat,  oats,  barley,  potatoes,  &c. 
The  altitude  here  is  about  7,000  feet  above  the  level  of  the  sea.. 

It  is  probable  that  this  entire  district,  if  irrigated  to  the  fiill  extent  of 
the  water  supply,  would  furnish  600,000  to  700,000  acres  of  tillable  land. 


THE  GREAT  SALT  LAKE  BASIN. 

This  basin  is  a  vast  elliptical  depression,  in  the  great  interalpine 
trough  of  North  America,  lying  partly  in  Utah  and  partly  in  Nevada. 
It  extends  north  and  south  about  three  hundred  and  fifty  miles,  varying 
in  width  from  fifty  to  three  hundred  miles,  averaging  about  one  hun- 
dred and  eighty  or  ninety.  As  but  little  of  it  has  been  surveyed  and 
much  of  it  but  partially  explored,  it  is  difficult  to  give  a  reliable  esti- 
mate of  the  proportion  of  tillable  lands. 

An  irregular  range  of  hills  or  mountains,  starting  from  the  southwest 
corner  of  Salt  Lake;  and  running  south,  a  little  west  of  the  one  hundred 
and  thirteenth  meridian,  extends  to  the  thirty-eighth  parallel.  Here  it 
bends  to  the  southeast,  and  forms  an  imperfect  junction  with  the 
southern  extremity  of  the  Wahsatch  Mountains.  The  basin  is  divided 
by  this  range  into  two  unequal  parts ;  that  on  the  east  being  much 
smaller  than  the  western  portion.  An  examination  of  the  latter  develops 
the  fact  that  the  lake  formerly  extended  over  a  much  larger  area  in  this 
direction  than  at  present,  as  it  consists  chiefly  of  broad,  flat,  sandy 
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plains,  often  destitute  of  vegetation,  and  in  many  places  covered  with 
saline  incrustations.  The  arable  lands  of  this  western  section  are  lim- 
ited to  the  extreme  southeast  border.  As  the  entire  basin  consists  of 
smaller  basins  with  distinct  water  systems,  a  description  of  it  will  be 
better  understood  by  basins  and  valleys  than  by  arbitrary  sections. 
Omitting  the  broad  plains  of  the  northwest,  the  following  are  the  more 
important  of  the  minor  basins :  Salt  Lake  Basin  proper,  Bush  Valley, 
Sevier  Kiver  Basin,  and  Beaver  Biver  Basin. 

SALT  LAKE  BASIN  PROPER. 

The  territory  immediately  around  the  lake,  and  that  drained  by  the 
numerous  streams  flowing  into  it,  are  embraced  in  this  basin.  Of  these 
streams  the  principal  ones  are  Bear,  Weber,  and  Jordan  Bivers,  the  last 
including  as  its  tributaries  the  streams  that  discharge  their  waters  into 
Utah  Lake. 

This  basin  is  nearly  two  hundred  miles  in  length,  and  contains  one- 
fourth  of  the  entire  district,  and  within  its  boundaries  are  to  be  found 
the  choice  lands  and  chief  population  of  Utah.  The  division  is  best  de- 
scribed by  taking  the  valleys  in  order,  beginning  at  the  north  end  of  the 
lake,  moving  east,  and  then  south. 

Hansee  Spring  Valley  and  Blue  Spring  Valley  lie  north  of  the  prom- 
ontory. Their  southern  portions  present  a  barren  appearance,  and  are 
but  thinly  covered  with  vegetation ;  the  soil  is  impregnated  with  salt 
or  alkali.  The  first  of  these  valleys  is  not  supplied  with  streams  suffi- 
cient to  famish  water  for  irrigating  purposes,  and  the  principal  stream 
in  the  other  is  strongly  impregnated  with  saline  matter.  It  is  probable 
that  some  better  portions  and  some  small  areas  susceptible  of  cultiva- 
tion may  be  found  toward  the  north,  and  grass  may  also  be  found  near 
the  mountains. 

The  Malade  Valley,  which  extends  north  into  Idaho,  is  drained  by  the 
Malade  Biver.  It  is  a  tolerably  fertile  section,  and?  including  the  shore 
of  Bear  Stiver  Bay,  is  about  forty  miles  in  length,  with  an  average  width 
of  five  miles.  Within  its  boundaries  are  about  one  hundred  and  fifty 
square  miles  of  irrigable  land,  with  some  fine  grazing  fields  in  the  north- 
ern part.  Although  the  Malade  Biver  is  narrow,  it  has  a  sufficient  vol- 
ume of  water  to  irrigate  all  the  level  land  of  the  valley  as  far  south  as 
the  "  gate,"  or  cailon,  through  which  Bear  Biver  emerges. 

The  south  end  of  the  valley  can  be  irrigated  from  this  point  by  the 
latter  stream,  and  it  is  understood  that  a  project  has  recently  been  in- 
augurated to  accomplish  this.  There  are  several  thousand  acres  in  the 
vicinity  of  Coriune  that  can  be  brought  under  cultivation,  and  would 
undoubtedly  prove  quite  profitable,  though  a  great  portion  of  the  land 
near  the  bay  is  too  much  impregnated  with  saline  matter  for  cultivation. 

Next,  on  the  east,  is  Oache  Valley,  which  extends  north  and  south 
from  the  divide  between  Muddy  and  Box  Elder  into  the  southern  bor- 
der of  Idaho,  and  is  an  expansion  of  the  otherwise  narrow  valley  of 
Bear  Biver.  It  extends  from  Paradise  to  the  mountains  above  Frank- 
lin, a  distance  of  about  fifty  miles,  and  varies  in  width  from  six  to  six- 
teen miles,  with  an  average  of  twelve.  About  one-half  of  its  area,  or 
three  hundred  square  miles,  can  be  irrigated  and  rendered  suitable  for 
cultivation.  The  benches  and  uplands  as  well  as  the  bottoms,  between 
Paradise  and  Franklin,  maybe  irrigated  by  digging  ditches  a  few  miles 
in  length ;  for,  in  addition  to  the  river,  a  number  of  little  streams  flow 
into  the  valley  from  the  Wahsatch  Mountains,  as  follows:  Muddy, 
Blacksmith's  Fork,  High  Fork,  Gros  Bois  Creek,  and  Logan's  Fork,  on 
the  east,  and  Bush  Creek  from  the  west. 
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This  is  probably  the  finest  grazing  section  in  the  entire  basin,  and  be- 
ing situated  near  the  junction  of  three  railroads,  mnst  become  a  favorite 
pasture  ground  for  stock-raisers  and  stock-traders.  Occasionally,  feed- 
ing may  be  required  for  a  short  period  during  the  winter  months,  which 
seldom  continues  over  three  or  four  weeks.  This  is  also  one  of  the  best 
wheat-growing  valleys  in  the  district,  being  second  only  to  the  San  Pete. 
It  is  not  so  well  adapted  to  the  culture  of  fruit  or  corn  as  the  sections 
farther  south,  both  it  and  the  MaJade  being  colder  than  the  valley  of 
the  Jordan  ;  yet  apples  and  some  of  the  hardier  fruits  can  be  raised.  A 
considerable  population  has  been  attracted  hither  by  the  delightful  fea- 
tures and  situation  of  this  valley,  and  already  between  thirty  and  thir- 
ty-five thousand  acres  have  been  irrigated. 

Box  Elder  and  the  other  little  streams  that  connect  with  it  are  bor- 
dered by  some  excellent  lands,  which  can  be  easily  irrigated,  and  upon 
which  a  settlement  has  been  made  and  a  portion  brought  under  cultiva- 
tion. 

Bear  Eiver  rises  in  the  Uintah  Mountains,  near  the  southwest  corner 
of  Wyoming,  and  running  north  within  Utah  Territory,  but  very  near 
the  eastern  boundary,  passes  up  into  Idaho  forty  or  fifty  miles,  where, 
bending  suddenly  southwest,  it  enters  the  Cache  Valley.  Most  of  the 
distance,  from  where  the  Union  Pacific  Bailroad  strikes  it  to  its  north- 
ern bend,  it  is  flanked  by  a  narrow  strip  of  bottom  land,  which  expands 
occasionally  to  four  or  five  miles  in  width,  as  in  the  vicinity  of  Medicine 
Butte,  and  near  the  point  where  it  crosses  the  boundary  line  5  but  for 
the  whole  length  the  average  width  is  perhaps  not  more  than  one  mile. 
The  chief  value  of  this  belt  will  be  its  use  as  a  grazing  region  when  the 
broader  valleys  have  been  taken  up,  its  elevations  and  mountainous 
surroundings  making  it  too  cold  for  any  but  hardy  cereals  and  vegeta- 
bles. The  river  has  an  average  fall  of  about  12  feet  to  the  mile,  sufficient 
to  carry  it  upon  any  of  the  bordering  table  lands  not  over  100  or  150 
fqpt  high.  Around  Bear  River  Lake  there  is  a  strip  of  arable  land  and 
some  grassy  meadows. 

There  is  a  little  park  in  the  Wahsatch  Mountains,  about  fifteen  miles 
long  and  seven  miles  wide,  called  Ogden's  Hole,  which  is  drained  by 
Ogden  Creek.  This  charming  little  valley  is  surrounded  on  all  sides  by 
lorty  mountains,  from  which  flow  little  streams  of  crystal  water,  sufficient 
to  irrigate  nearly  the  entire  area.  A  thick  growth  of  nutritious  grass, 
affording  excellent  grazing,  covers  the  greater  part.  The  climate  and 
products  are  similar  to  those  of  Bear  Eiver  Valley. 

Weber  Eiver,  along  which  the  railroad  runs  for  some  distance,  from 
the  place  where  it  emerges  from  the  caiion  to  where  it  enters  Salt 
Lake  Valley  proper,  passes  through  a  very  pretty  and,  for  the  most 
part,  fertile  section,  which  is  rapidly  filling  up  with  villages  and  settle- 
ments. Its  low  bottoms  are  easily  irrigated  and  quite  fertile,  the  greater 
portion  being  already  under  cultivation  or  occupied.  At  some  points 
the  boulder  deposits  interfere  with  its  cultivation,  but  these  areas  are 
lijnited. 

The  valley  contains  about  one  hundred  square  miles,  or  sixty-four 
thousand  acres  of  arable  land,  including  the  little  spots  on  Echo 
Creek.  Although  the  climate  is  somewhat  colder  than  that  of  Salt  Lake 
Valley,  apples  and  even  other  fruits  can  be  raised  without  difficulty. 

The  "Salt  Lake  Valley/'  which  name  is  limited  to  the  strip  of  level 
land  lying  along  the  eastern  shore  between  the  lake  and  the  Wahsatch 
Mountains,  in  a  direct  line  from  Salt  Lake  City  to  Willard  City,  is  about 
fifty  miles  long,  varying  in  width  from  two  to  fifteen  miles,  and  averaging 
about  ten.    About  three-fifths,  or  three  hundred  square  miles,  of  this  area 
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are  susceptible  of  cultivation,  though  with  the  prcseut  system  of  irriga- 
tion it  would  be  difficult,  if  not  impossible,  to  obtain  sufficient  water  to  irri- 
gate this  extent^  but,  by  making  reservoirs,  and  bringing  upon  it  all  the 
water  that  is  within  reach  from  the  streams  north  and  south,  this  esti- 
mate will  not  be  too  large.  In  this  way  part  of  the  higher  lands  south 
of  Weber  Eiver  may  be  rendered  fit  for  culture.  The  farms  already 
uuder  cultivation  show  that  the  soil  is  rich  and  productive,  though  in 
many  places  covered  with  artemisia,  and  more  or  less  impregnated  with 
saline  matter.  The  northern  and  southern  portions  contain  the  princi- 
pal settlements,  as  there  the  land  is  lower  and  more  easily  irrigated. 

The  valley  of  the  Jordan  extends  almost  directly  north  and  south  from 
Utah  Lake  to  Great  Salt  Lake.  The  distance  from  the  lower  end  of  the 
canon,  near  Utah  Lake,  to  its  northern  boundary,  where  it  expands  and 
forms  a  part  of  wh  at  has  been  included  i  n  the  Salt  LakeValley  is  about  twen- 
ty-sixmiles,  with  an  average  of  fully  fifteen  miles.  This  gives  nearly  four 
hundred  square  miles  as  its  area,  the  estimate  being  confined  to  the  valley 
plains,  four-fifths  of  which  can  be  irrigated.  Lieutenant  Beckwith  gives 
thirty  miles  as  its  length  and  twenty  as  its  width ;  but  he  counts  from 
Utah  Lake,  and  includes  the  mountain  slopes.  The  direct  length,  by 
Government  survey,  from  the  base  lino  which  runs  near  the  north 
side  of  the  city  to  the  southern  lino  of  Salt  Lake  County,  which  crosses 
near  the  cafion,  is  just  twenty-four  miles.  This  beautiful  valley  has  a 
cultivable  area  of  three  hundred  square  miles. 

Most  of  the  tributaries  of  the  Jordan  enter  it  from  the  east  side,  and 
the  only  ones  of  any  importance  south  of  the  creek  that  waters  the  city 
are  Mill,  Big  Cottonwood,  Little  Cottonwood,  and  Willow  Creeks. 
Ditches  have  been  made  recently  along  the  eastern  border  of  the  valley, 
drawing  the  water  from  Cottonwood  Creeks,  near  the  mountain,  and 
carrying  it  on  the  somewhat  elevated  plateau  that  occupies  a  consider- 
able area  on  this  side  of  the  river. 

This  effort  has  clearly  demonstrated  the  possibility  and  practicability 
of  irrigating  nearly  every  acre  on  the  east  side  of  the  river,  north  of 
Willow  Creek.  Although  but  little  of  this  plateau  or  higher  level  has 
been  tilled,  the  primary  canals  and  a  number  of  the  smaller  ditches  are 
already  made,  and  early  in  the  fall  of  1870  were  filled  with  running 
water.  In  the  vicinity  of  Willow  Creek  there  is  a  small  area  of  slightly 
rolling  land  which  probably  cannot  be  irrigated,  not  because  of  its  ele- 
vation, but  because  this  stream  does  not  furnish  sufficient  water.  If 
reservoirs  can  be  established  along  the  base  of  the  mountain  there  will 
be  no  necessity  for  even  this  portion  remaining  idle. 

An  extensive  canal  is  now  in  course  of  construction  for  the  purpose 
of  irrigating  the  great  body  of  land  on  the  west  side  of  the  river. 
Starting  within  the  caiion,  and  but  a  few  feet  below  the  level  of  Utah 
Lake,  the  water  is  to  be  conducted  from  the  Jordan  along  the  base  of  the 
Oquirrh  Mountains,  at  as  high  a  level  as  possible.  This  will  furnish 
sufficient  water  to  irrigate  the  larger  portion  of  the  lands  on  that  side; 
but  the  fall  is  not  sufficient  to  reach  the  higher  margins  of  the  sloping 
plain.  When  these  works  are  completed  and  the  fresh  water  from  Utah 
Lake  has  permeated  the  soil  for  a  few  years,  this  valley,  seen  from  the 
neighboring  heights,  will  appear  as  one  vast  garden. 

The  soil  of  the  flat  lands  around  the  city,  when  first  settled  by  the 
Mormons,  was  so  thoroughly  saturated  with  saliue  matter  that  for  sev- 
eral years  there  were  considerable  areas  upon  which  no  crops  could  be 
made  to  grow.  At  length  experience  taught  them  that  by  sowing  herds- 
grass,  and  irrigating  freely,  it  could  be  rendered  suitable  for  the  culture 
of  .other  crops.    Mr.  E.  L.  Campbell,  of  the  Agricultural  and  Manufac- 
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turing  Society,  states  that  lands  which  were  formerly  rejected  on  this 
account  arc  now  being  rapidly  appropriated  for  farms.  We  cannot  give  the 
exact  number  of  acres  that  have  been  irrigated  in  this  valley,  as  the 
latest  returns  are  only  up  to  1867,  but  there  are  probably  twenty  thou- 
sand to  twenty-five  thousand  acres,  exclusive  of  the  area  that  may  be 
reached  by  the  Jordan  canal. 

The  Tooele  Valley  is  about  sixteen  miles  long  and  ten  miles  wide,  and 
is  probably  the  most  fertile  spot  in  the  Territory.  The  small  streams 
that  run  through  it  afford  sufficient  water  to  irrigate  the  greater  part  of 
its  area,  and  therefore  its  agricultural  lands  may  be  estimated  at  one 
hundred  and  sixty  square  miles,  the  full  extent  of  the  valley  surface. 
The  soil  appears  to  be  peculiarly  adapted  to  the  growth  of  the  cereals,  it 
being  not  uncommon  to  cut  sixty  to  seventy  bushels  of  oats  from  an 
acre,  and  last  year  one  field  of  ninety  acres  averaged  sixty  bushels  to 
the  acre.  It  is  already  pretty  well  occupied,  having  one  woolen  manu- 
factory and  five  grist-mills,  and  fourteen  to  fifteen  thousand  acres  irri- 
gated. 

Lone  Bock,  or  Spring  Yalley,  which  lies  at  the  southwest  corner  of 
Salt  Lake,  does  not  appear  to  have  attracted  much  attention,  and  is  not 
so  well  known  as  others  in  the  region,  probably  on  account  of  its  local- 
ity. It  is  about  twenty  miles  long  and  eight  to  ten  miles  wide,  and, 
with  the  exception  of  its  northern  end,  is  well  covered  with  grass,  af- 
fording excellent  grazing  fields.  A  small  area  can  be  irrigated  and 
brought  under  cultivation  around  the  southwest  margin,  but  the  central 
portion  is  watered  principally  by  springs,  which  render  the  surface 
marshy  in  places.  Ditching  through  the  marshy  parts  would  doubtless 
draw  off  sufficient  water  to  leave  the  ground  firm  and  suitable  for  graz- 
ing, and  perhaps  for  culture.  The  northern  portion,  as  it  approaches 
the  lake  assumes  a  more  barren  appearance,  and  in  some  places  is  frosted 
over  with  saline  incrustations,  while  .the  .southern  end  is  much  like 
Tintic  Valley. 

UTAH  LAKE  VALLEY. 

Passing  southward  over  the  ridge  at  the  upper  end  of  the  Jordan 
Valley,  we  enter  the  Utah  Lake  Basin.  The  principal  portion  of  the 
arable  lands  of  this  basin,  or  valley,  stretch  along  the  eastern  shore  of 
the  lake,  and  back  froiii  its  margin  to  the  foot  of  the  mountains,  which 
here  descend  abruptly  to  the  plains.  The  length  of  this  semicircular  belt, 
.from  the  exit  of' the  Jordan  to  Santaguin,  is  about  fifty  miles,  with  an 
average  width  of  six  miles.  This  entire  area  of  three  hundred  square 
miles  can  be  irrigated,  the  numerous  streams  that  rush  down  from  the 
mountain  canons  affording  sufficient  water  not  only  for  the  lower  bot- 
toms, but  also  for  the  broad,  elevated  plateau  that  extends  from  Battle 
Creek  to  Provo  River.  This  plateau  was  supposed  to  be  beyond  the 
reach  of  any  of  these  streams,  and  was  considered  uncultivable ;  but  a  little 
energy  has  recently  shown  to  the  contrary.  A  canal,  commencing  some 
distance  up  Provo  Canon,  has  been  constructed  along  the  steep  mountain 
slopes,  and  now  brings  the  water  from  Provo  River  to  the  highest  point 
of  this  elevated  plain.  In  the  fall  of  1870  the  secondary  ditches  were 
filled  with  water,  spreading  here  and  there  large  pools  over  the  dry 
plains.  Although  but  one  or  two  fields  were  in  cultivation  at  that  time, 
farms  were  being  marked  off  and  preparations  made  for  cultivating  the 
soil.  It  is  probable  that  this  rejected  plat  will  prove  the  best  wheat- 
growing  tract  in  the  valley  of  Utah  Lake,  and  that  ere  long  it  will  be 
dotted  over  with  farm-houses  and  fields  of  golden  grain. 

The  following  is  a  list  of  the  streams  that  run  down  from  the  mountain 
and  .cross  ,this  shore  strip,  given  in  the  jorder  in  which  they  come, 
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beginning  at  the  north  end  of  the  lake:  Dry  Creek,  American  Fork, 
Battle  Creek,  Provo  River,  Spring  Creek,  Hobble  Creek,  Spanish  Fork, 
and  Petenete  Creek.  These  streams  are  bordered  by  no  valleys  or  bot- 
toms within  the  mountains;  for,  with  the  exception  of  Provo  River,  they 
do  not  reach  beyond  the  first  range,  but,  rushing  down  its  slope,  enter 
suddenly  upon  the  plain  and  sweep  across  it  to  the  lake. 

The  soil  is  generally  very  fertile,  that  along  the  margin  of  the  lake 
containing  a  large  proportion  of  vegetable  mold;  that  near  the  moun- 
tain and  on  the  plateau  is  intermingled  with  small  boulders,  but  not  to 
such  a  degree  as  to  injure  it.  From  Battle  Creek  north,  and  from  Provo 
River  south,  it  is  pretty  well  settled,  and  most  of  the  choice  bottom  lands 
are  occupied;  but  there  is  a  broad  strip  along  the  lake  margin  not  culti- 
vated, but  used  as  grazing  ground  for  the  cattle  of  the  citizens  of  the 
villages  located  on  the  creeks.  Including  Tintic  and  Cedar  Valleys, 
there  are  at  least  twenty  thousand  acres  of  irrigated  land  in  Utah 
County ;  and,  if  the  canal  cut  from  the  Provo  is  of  sufficient  capacity 
to  water  the  whole  surface  of  the  plateau,  twenty  thousand  acres  more 
may  be  added.  Tintic  Valley,  which  lies  southwest  of  Utah  Lake,  is  a 
a  narrow,  bay-like  indentation  in  the  range  of  hills  or  low  mountains 
that  sweep  around  the  west  side  of  the  basin.  It  is  about  twenty-five 
miles  long,  north  and  south,  and  four  or  five  miles  wide,  and  is  watered 
principally  by  springs.  As  there  are  very  few  streams  from  which  water 
can  be  drawn  to  irrigate  the  soil,  a  small  portion  only  of  the  land  can 
be  brought  under  culture ;  but  as  a  grazing  section  it  probably  stands 
next  to  the  Cache  Valley.  The  grass  grows  luxuriantly,  and  is  kept 
fresh  and  nutritious  by  the  water  from  the  numerous  springs;  and  the 
comparatively  mild  climate  precludes  the  necessity  of  winter  feeding  or 
shelter,  as  is  sometimes  required  in  the  northern  part  of  the  Territoiy. 

Cedar  Valley  lies  west  of  the  lake,  behind  the  range  of  hills  that  here 
rises  up  near  the  shore,  and  is  about  thirty  miles  long  from  north  to 
south,  and  averages  ten  miles  in  width,  and  contains,  perhaps,  one 
hundred  and  fifty  square  miles  of  cultivable  land.  It  is  watered  by  two 
small  streams  that  run  in  from  the  west  and  northwest,  which  are  suffi- 
cient to  irrigate  the  northern  and  western  portions,  especially  around 
Crittenden  and  Cedar  City.  The  soil  is  good  and  productive.  The  val- 
ley is  partially  settled,  and  there  are  already  two  saw-mills  and  one 
flouring-mill  in  operation. 

Moving  southward  from  Santaguin,  we  enter  the  Juab  Valley,  which 
extends  from  this  point  to  the  divide  between  Utah  and  Sevier  Basins, 
a  short  distance  below  Nephi.  It  is  about  fifty  miles  long  and  six  miles 
wide,  and  contains  one  hundred  square  miles  of  irrigable  land,  princi- 
pally along  Salt  and  Clover  Creeks.  The  most  of  the  remainder  is  well 
grassed  over  and  affords  good  pasture  land  for  sheep  and  cattle. 

Everything  that  can  be  raised  in  the  Middle  States  can  be  raised  in 
Salt  Lake,  Jordan,  and  Utah  Valleys,  and  these  sections  bear  about  the 
same  relations  to  the  colder  elevated  mountain  districts  and  southern 
borders  of  the  Territory  that  the  Middle  States  do  to  New  England  and 
Georgia. 

This  basin,  with  all  its  drawbacks,  may  be  truly  called  an  oasis  on  the 
great  continental  highway  of  trade  and  travel.  Possessing  the  advan- 
tage of  situation,  surrounded  by  mountains  rich  in  the  precious  metals, 
and  having  a  healthy  climate,  it  must,  in  the  course  of  a  few  years, 
become  densely  populated. 

The  general  level  of  the  Salt  Lake  Valley  is  about  4,300  feet  above 
the  sea  level,  and  that  of  Utah  Lake  Valley  between  4,550  and  4,000 
feet. 
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In  the  mountains  east  of  the  Jordan  are  three  little  parks,  or  elevated 
valleys — Parley's  Park,  Kansas  Valley,  and  Bound  Prairie — which  be- 
long to  the  basins  under  consideration.  Parley's  Park  is  elevated  about 
2,000  feet  above  Salt  Lake,  and  is  five  to  six  miles  long  and  two  to  three 
miles  wide.  It  is  watered  by  Canon  Creek,  and  could  be  easily  irrigated ; 
but,  on  account  of  its  elevated  situation  and  mountainous  surroundings, 
it  is  too  cold  for  any  except  the  hardier  productions.  The  recent  dis- 
covery of  mines  in  the  mountains  in  its  vicinity  may  bring  it  into  notice. 

Kansas  Valley,  which  is  similar  to  Parley's  Park,  is  about  ten  miles 
long  and  two  to  four  miles  wide,  and  can  also  be  irrigated.  Both 
afford  good  grazing  fields ;  but,  on  account  of  the  difficulty  in  reaching 
them,  and  their  small  size,  will  not  be  of  much  value  in  an  agricultural 
point  of  view. 

BUSH  VALLEY. 

This  valley  appears  to  be  a  small,  isolated  basin,  having  a  distinct 
water  system  of  its  own,  Bush  Lake,  lying  in  the  north  part,  being  the 
reservoir.  It  is  about  forty  or  fifty  miles  in  length  from  north  to  south, 
and  averages  fifteen  miles  in  width,  a  large  portion  of  which  can  be 
irrigated,  estimated  at  three  hundred  square  miles.  Clover  Creek, 
.  which  flows  into  Eush  Lake,  is  a  stream  of  considerable  size,  and  af- 
fords sufficient  water  not  only  to  irrigate  a  large  extent  of  land,  but  also 
power  to  drive  machinery.  The  lake  is  about  eight  miles  long  and  three 
to  four  miles  wide.  Some  mines  recently  discovered  at  the  north  end  of 
this  valley,  if  they  prove  productive,  will  furnish  a  market  for  farm  pro- 
ducts. Stockton,  at  the  north  end  of  the  lake,  is  a  village  of  considera- 
ble size.  The  farms  in  this  vicinity  are  irrigated  from  a  stream  running 
from  the  mountains  near  by,  and  emptying  into  the  lake. 

SEVIER  RIVER  BASIN. 

This  comprises  the  country  drained  by  the  Sevier  Eiver  and  its  trib- 
utaries. The  river,  rising  in  the  southwestern  part  of  the  Territory, 
runs  a  little  east  of  north  between  two  ranges  of  the  Wahsatch  Moun- 
tains for  one  hundred  and  fifty  to  one  hundred  and  sixty  miles,  trhere 
it  breaks  through  the  western  ridge  and  runs  southwest  forty  to  fifty 
miles,  and  empties  into  Sevier  Lake.  Its  principal  tributaries  are  the 
San  Pete  River  and  Meadow  Creek.  The  former,  rising  a  little  south  of 
Mount  Nebo,  runs  southwest  through  the  San  Pete  Valley  and  joins  the 
Sevier  River  near  the  crossing  of  the  one  hundred  and  twelfth  meridian 
and  thirty-ninth  parallel.  The  latter  commences  in  the  divide  south  of 
the  Rush  Valley  and  traverses  the  plains  west  of  the. mountains,  unit- 
ing with  the  Sevier  at  the  bend.  From  information  furnished  the  Depart- 
ment, it  appears  that  the  south  side,  at  lonst,  of  this  lake  has  a  well  defined 
shore,  and  that  the  river,  for  some  distance  above  its  entrance  into  the 
lake,  is  occasionally  flanked  by  bottoms  which  are  susceptible  of  culti- 
vation, and  that  a  number  of  spots  west  of  this,  formerly  supposed  to 
be  utterly  sterile,  may  be  rendered  productive.  The  irregular  form  of 
this  basin  and  the  uncertainty  in  regard  to  its  western  rim  make  it 
impossible  to^give  a  reliable  estimate  of  its  area. 

The  San  Pete  Valley,  which  is  watered  by  the  San  Pete  River  and 
numerous  small  tributaries,  counting  from  Fountain  Green  to  Gunni- 
son is  forty-four  miles  long  and  averages  fally  five  miles  in  width.  At 
least  two  hundred  square  miles,  or  nearly  the  entire  surface  of  this  beau- 
tiful and  fertile  valley,  can  be  irrigated.  The  returns  of  the  Agricul- 
tural and  Manufacturing  Society  for  1866-^67  give  nearly  twenty  thou- 
sand acres  as  the  number  then  under  irrigation,  which  has  been  in- 
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creased  fully  25  per  cent,  during  the  past  three  years.  This  valley,  as 
a  wheat-growing  section,  stands  among  the  first  in  the  Territory,  its  soil 
being  peculiarly  adapted  to  the  production  of  this  cereal.  It  is  also  the 
best  potato  region  in  the  Territory.  Its  altitude  averages  about  5?000 
feet  above  the  level  of  the  sea,  the  elevation  at  the  mouth  of  the  San 
•  Pete  Eiver  being  4,960  feet. 

The  Sevier  River  Valley  is  a  long,  narrow  belt  lying  between  the 
wings  of  the  Wahsatch  range,  and  extending  southwest  and  northeast 
one  hundred  and  ten  to  one  hundred  and  fifteen  miles.  For  fifty  to 
sixty  miles  above  Gunnison  it  averages  six  to  seven  miles  in  width,  but 
is  wholly  without  timber,  and  has  a  barren  appearance,  even  the  arte- 
misia  being  scattered  and  stunted.  The  river  channel  is  generally  a 
deep  ditch-like  cleft  in  the  soil,  six  to  eight  feet  below  the  surface  of  the 
plain,  its  immediate  bottoms  being  very  narrow.  With  the  considerable 
fall  in  the  stream  a  great  portion  of  the  valley  can  be  irrigated,  and,  not 
withstanding  the  present  barren  appearance,  after  a  few  years'  irriga- 
tion, may  become  quite  fertile  and  produce  good  crops  of  wheat,  oats, 
potatoes,  &c.  There  are  some  settlements  in  the  north  part  of  the  val- 
ley, and  a  few  thousand  acres  under  cultivation  in  Sevier  and  Pinto 
Counties,  which  embrace  this  valley.  The  elevation  ranges  from  4,800 
to  5,500  feet  above  the  level  of  the  6ea,  and  the  volume  of  water  in  the 
river  is  ample  for  all  purposes.  From  Gunnison  to  Chicken  Creek,  a 
distance  of  forty  miles,  the  valley  of  this  river  averages  three  to  four 
miles  wide,  and  is  similar  in  character  to  that  farther  south. 

Leaving  the  Sevier  and  following  the  road  over  the  ridge  to  the  south- 
west, we  enter  an  isolated  basin,  called  Bound '  or  Lake  Valley,  which 
appears  to  have  little  or  no  connection  with  the  water  systems  of  the 
Sevier  Basin.  This  is  ten  to  twelve  miles  long  and  six  or  seven  wide, 
but  for  want  of  water  only  a  limited  portion  of  it  can  be  brought  under 
culture  by  irrigation.  There  is  probably  sufficient  to  supply  a  strip  ot 
about  a  mile  and  a  half  in  width,  and  there  are  some  small  grazing-fields. 
Passing  westward  out  of  this  valley  we  enter  upon  the  margin  of  the 
plains,  which  spread  out  with  a  gentle  slope  to  the  northwest.  The 
little  streams  that  run  down  from  the  mountains  and  pass  off  into  the 
plains  afford  a  belt  of  arable  spots  along  the  foot  of  the  range,  concern- 
ing which  the  following  particulars  have  been  obtained.  Going  south 
from  the  latter  point,  after  passing  some  ten  miles  over  the  divide,  we 
reach  a  little  stream  where  there  is  a  settlement  and  a  small  extent  of 
irrigable  land,  and  an  area  ten  to  twelve  miles  long  and  four  or  five 
wide,  suitable  for  grazing  sheep  or  cattle. '  Passing  over  a  dry  level 
plain  for  about  eight  miles,  we  reach  Chalk  Creek,  bordered  by  a  val- 
ley eight  to  ten  miles  long  and  about  two  miles  wide,  the  greater 
part  of  which  can  be  irrigated.  Crossing  another  dry  level  of  about 
four  miles,  we  reach  Meadow  Creek,  which  has  but  little  bottom  land 
adapted  to  agriculture,  and  not  sufficient  water  to  irrigate  more  than  a 
few  hundred  acres.  It  is  probable,  however,  that  a  ditch  could  be 
brought  around  from  Chalk  Creek,  by  which  a  considerable  area  of  the 
upper  level  could  be  rendered  tillable. 

Corn  Creek,  which  is  about  five  miles  farther  south,  is  ilanked  by  a 
moderately-broad  area  of  flat  land,  which  can  be  irrigated  to  the  fhll 
extent  of  the  supply  of  water.  Cove  Creek  Valley,  about  ten  miles 
farther  on,  furnishes  but  little  farming  land,  but  contains  some  good 
grazing  fields,  and  is  already  occupied  to  a  considerable  extent  for  this 
purpose.  Five  or  six  miles  south  is  another  small  stream,  (probably 
Pine  Creek,)  where  sufficient  land  for  a  few  farms  might  be  irrigated. 
Passing  over  .a  .divide  .of  .nine  to  .ten  miles,  we  reach  Indian  Creek, 
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a  tributary  of  Beaver  River,  which  brings  us  into  another  basin.  Al- 
though there  are  two  stage  routes  through  this  section,  there  is  little 
known  respecting  its  water  systems ;  in  fact,  the  very  existence  of  Preuss 
Lake  appears  to  be  a  matter  of  doubt,  and  future  investigations  may 
show  that  this  is  but  a  part  of  the  Sevier  River  Basin.  This  is  a  differ- 
ent stream  from  the  Meadow  Creek,  previously  mentioned  as  coming 
down  from  Eush  Valley.  The  most  reliable  information  received  tends 
to  the  conclusion  that  it  is  a  separate  basin,  and  that  Beaver  River,  in- 
stead of  running  west  into  an  imaginary  Preuss  Lake,  bends  around  to 
the  north,  and  after  breaking  through  a  low  range  of  hills  is  lost  in  the 
sandy  soiL  Considering  it  as  a  separate  system,  it  consists  of  Bear 
River  and  its  tributaries,  which  rise  in  the  western  slope  of  the  moun- 
tains before  mentioned. 

There  is  a  considerable  area  of  land  on  Beaver  River  that  can  be  irri- 
gated and  cultivated,  and  the  probability  is  that  its  breadth  might  be 
increased  by  extending  canals  on  the  upper  levels  below  the  mountain 
or  ridge  that  crosses  here.  Passing  over  Beaver  Mountain,  we  reach 
Yellow  Creek,  where  there  is  a  fertile  belt,  about  ten  miles  long  and  six 
or  seven  miles  wide,  reaching  from  the  creek  to  about  two  miles  south 
of  Parawau.  Here  and  at  Beaver  River  are  some  settlements  and  some 
land  already  under  cultivation.  Between  Parawan  and  Cedar  City  there 
are  a  few  arable  spots,  of  small  extent,  which  are  already  partly  occu- 
pied. Cedar  City  is  situated  on  Cole  Creek,  a  stream  about  the  size  of 
the  American  Fork,  which  will  irrigate  four  thousand  to  five  thousand 
acres.  Shirt's  Creek,  running  by  Kanara,  is  flanked  by  a  considerable 
bottom,  but  the  stream  affords  water  sufficient  to  irrigate  only  a  part  of  it. 
West  of  this,  twenty  to  twenty-five  miles,  on  another  branch  of  Beaver 
River,  are  the  celebrated  Vegas  de  Santa  Clara,  noted  as  a  resting-place 
after  the  fatigues  of  the  desert  march  from  the  west.  By  following 
these  various  streams  as  they  move  north  toward  some  common  reser- 
voir, it  is  probable  a  number  of  irrigable  spots  may  be  found. 

Crossing  over  the  divide,  which  here  sweeps  round  in  a  semicircular 
form  from  a  southwest  to  a  northwest  direction,  we  enter  the  valley  of 
the  Rio  Virgin,  a  part  of  the  vast  territory  drained  by  the  Rio  Colorado 
of  the  west.  This  stream,  which  sends  down  a  considerable  volume  of 
water,  is  wide  and  rapid,  and  consequently  shallow.  It  runs  through 
an  apparently  barren  country,  here  and  there  cutting  through  rocky 
cliffs  and  lava  ridges,  with  occasional  broad  stretches  of  sandy  land, 
covered  with  a  very  scanty  growth  of  vegetation.  Notwithstanding  the 
unpromising  appearance  of  this  section,  there  are  several  settlements, 
some  of  which  (as  Washington  and  St.  George)  number  several  thou- 
sand inhabitants. 

There  are  some  very  productive  spots,  and  .wherever  water  can  be  ob- 
tained, and  the  laud  irrigated,  the  soil  becomes  very  fertile.  The  arable 
areas  around  Toquerville,  thence  up  the  river,  are  very  limited,  but 
about  Washington  and  St.  George  they  are  more  extensive,  and  the  en- 
tire Santa  Clara  Valley  for  fifteen  to  twenty  miles  in  length,  and  two  to 
three  miles  in  width?  can  be  cultivated.  One  or  two  canals  are  being 
cut  along  the  Rio  Virgin,  which  will  add  considerably  to  the  cultivable 
area.  This  section,  on  account  of  its  .semi-tropical  climate,  is  consid- 
ered by  the  Mormons  of  great  importance,  as  they  look  to  it  for  their 
supply  of  cotton,  raisins,  oranges,  and  other  products  which  cannot  be 
grown  in  Salt  Lake  Valley. 

In  regard  to  the  vast  regions  east  of  the  Wahsatch  range,  and  south 
of  the  Uintah  Mountains  belonging  to  the  Rio  Colorado  district,  very 
little  is  known.    Strawberry  Creek,  a  tributary  of  the  Uifctah  River, 
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runs  through  a  very  pretty  valley  for  twenty  to  twenty-five  miles,  which 
averages  seven  or  eight  mfles  in  width.  The  greater  portion  of  this 
area  can  be  irrigated,  and  would  produce  good  crops.  The  Uintah  Val- 
ley is  more  extensive,  and  has  in  it  some  very  good  land,  a  large  por- 
tion of  which  may  be  rendered  suitable  for  culture  by  irrigation,  for 
which  purpose  the  supply  of  water  is  ample. 

CLIMATE  AND  PRODUCTIONS. 

Within  the  Territory  of  Utah,  every  grade  of  climate,  from  the  cold 
regions  of  the  snowy  Sierras  to  the  semi-tropical  region  of  the  southern 
plains,  is  to  be  found,  but  the  central  portion^  where  the  greater  part  of 
the  cultivable  land  is  situated,  has  a  mild  climate,  corresponding  very 
nearly  to  that  of  the  middle  States.  Going  north  and  northeast,  as- 
cending the  mountain  valleys,  the  climate  increases  rapidly  in  severity, 
and  the  growing  seasons  become  shorter.  Generally  the  annual  fall  of 
snow  in  the  valleys  is  small,  seldom  more  than  a  few  inches  in  depth, 
and  it  remains  on  the  ground  but  a  few  hours,  or  days  at  the  farthest 
In  the  vicinity  of  the  higher  mountains  there  are  occasional  injurious 
frosts. 

Wheat,  oats,  potatoes,  and  fruit  are  the  principal  productions,  which 
grow  readily  and  yield  abundant  crops  of  the  best  quality,  the  soil  be- 
ing naturally  adapted  to  their  culture.  Oyer  one  million  bushels  of 
wheat  were  raised  in  the  Territory  in  1866,  but  the  ratio  of  increase 
since  that  time  has  not  been  in  proportion  to  the  breadth  of  land  sown, 
as  the  grasshoppers  have  been  very  destructive  for  the  past  three  years. 
Not  only  have  they  injured  the  growing  wheat,  oats,  &c,  but  where  the 
ground  has  been  replanted  for  other  crops  they  have  in  some  instances 
cut  the  plants  down  for  the  sixth  time  m  one  season.  The  average 
yield  of  wheat  per  acre,  in  favorable  seasons,  is  twenty-two  to  twenty-sii 
bushels,  but  in  certain  localities  it  will  reach  much  higher  figures. 

Cache,  San  Pete,  and  Utah  Counties  are  the  principal  wheat-growing 
sections,  not  because  they  produce  more  to  the  acre,  but  because  a 
greater  area«has  been  cultivated  in  this  cereal  in  these  counties  than  in 
others.  It  is  probable  that  the  superior  flavor  and  lightness  of  the 
bread  made  from  wheat  grown  in  this  Territory  are  partly  due  to  the 
alkali  with  which  the  soil  of  the  valleys  is  more  or  less  impregnated. 

As  is  generally  the  case  throughout  the  Rocky  Mountain  regions, 
oats  grow  luxuriantly,  the  average  yield  per  acre  in  the  Territory  being 
thirty  to  forty  bushels.  It  is  no  uncommon  occurrence  for  the  farmer 
to  cut  an  average  crop  of  sixty  bushels  to  the  acre.  Although  a  largfe 
amount  of  corn  is  raised,  and  crops  of  forty  to  fifty  bushels  to  the  acre 
are  produced,  this  cannot  be  considered  a  good  corn-growing  country. 
There  are  many  places  where  tolerably  good  crops  can  be  raised,  suffi- 
cient to  supply  local  demands,  but  the  corn  does  not  compare  favorably 
with  that  of  the  Mississippi  Valley. 

Sorghum  grows  finely,  and  it  is  probable  that  in  this  dry  soil,  con- 
sisting principally  of  silicates,  and  containing  alkali,  the  production  of 
saccharine  matter  will  be  greater  than  in  soil  having  a  larger  propor- 
tion of  vegetable  moid.  Whether  beets,  which  grow  large  and  fine  in 
this  part  of  the  West,  will  produce  a  large  per  centage  of  sugar,  has  not 
been  thoroughly  tested  on  an  extended  scale. 

Apples^  plums,  pears,  peaches,  currants,  gooseberries,  grapes,  &c~ 
can  be  raised  in  Salt  Lake  Basin  and  south  with  ease,  but  apples  and 
peaches,  especially  the  latter,  will  be  the  chief  horticultural  product. 
The  average  yield  of  peaches  to  the  acre,  as  shown  by  the  returns,  is 
over  three  hundred  bushels ;  and  last  year  a  lot  in  Provo,  twelve  rods 
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long  and  six  rods  wide,  produced  three  hundred  bushels.  For  the  past 
three  years  the  fruit  has  been  seriously  injured  by  the  grasshoppers 
eating  off  the  leaves  of  the  trees,  but  the  injury  was  less  than  it  would 
have  been  in  a  section  depending  on  rain  to  supply  the  requisite  moisture. 

As  a  grape-growing  region  this  Territory  cannot  compete  with  Cali- 
fornia or  Southern  New  Mexico,  yet  very  fine  grapes  can  be  raised,  and 
the  Kio  Virgin  section  can  produce  a  quality  equal  to  the  grapes  of  any 
part  of  New  Mexico,  but  the  area  is  limited. 

The  potato  grows  to  a  large  size,  is  of  fine  quality,  and  yields  heavy 
crops.  There  are  several  fields  of  lucern,  which  is  used  to  feed  the  cattle 
of  the  villages  when  the  pasturage  in  the  vicinity  proves  insufficient. 

Very  few  of  the  valleys,  except  those  in  the  mountains,  furnish  any 
timber  of  importance;  but,  as  a  general  rule,  a  supply  can  be  obtained 
from  the  neighboring  ranges,  chiefly  pine  and  fir. 
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The  settlement  of  countries  by  colonies  is  by  no  means  new.  The 
children  of  Israel  went  to  the  land  of  Canaan  as  a  colony.  Athens  and 
Borne  were  founded  as  colonies,  and  it  is  well  known  that  much  of  New 
England  was  settled  in  this  manner.  Of  late  years  few  colonies  have 
been  founded,  and  settlements  have  been  by  individual  effort.  The 
laws  relating  to  Government  land  require  that  titles  pass  directly  to 
an  individual,  and  no  combined  effort,  no  cooperation  is  recognized. 
Hence,  when  a  colony  undertakes  to  acquire  a  title  to  Government  land, 
there  are  great  difficulties ;  for,  as  soon  as  the  location  is  made,  squatters 
and  land  speculators  rush  in,  and  appropriate  whatever  lands  they  can 
seize,  not  in  good  faith,  but  that  they  may  realize  more  or  less  on  the 
rise  in  the  price  of  land,  caused  by  those  who  do  come  in  good  faith. 
Where  there  are  railroad  grants  covering  one-half  of  the  region,  the 
difficulties  are  proportionally  diminished. 

The  objects  to  be  secured  in  organizing  a  colony  may  be  definitely 
stated:  First,  to  secure  choice  and  cheap  land;  second,  to  divide  such 
land  equitably  among  the  members;  third,  to  build  a  town,  centrally 
located,  that  each  may  have  a  share  in  the  increased  value  of  town 
and  of  country  property,  and  that  there  may  be  the  advantages  of 
schools,  churches,  and  good  society  at  an  early  day ;  fourth,  to  obtain 
reduced  rates  on  freight  and  passage ;  and  fifth,  to  prohibit  the  sale  ot 
intoxicating  liquors  and  the  introduction  of  gambling  Establishments. 
Theoretical  ideas  are  of  Mttle  value  unless  enforced  by  practical  exam- 
ples. The  most  noticeable  recent  example  is  that  of  the  Union  colony, 
the  center  of  which  is  the  town  of  Greeley,  in  Weld  County,  Territory 
of  Colorado. 

A  visit  was  made  to  Colorado,  late  in  the  fall  of  1869,  by  a  gentle- 
man interested  in  the  formation  of  a  colony,  when  the  remarkably  fine 
climate,  the  fertile  soil,  the  abundance  of  minerals,  and  the  majestic 
scenery  attracted  his  attention.  Almost  every  part  of  the  United  States 
had  been  previously  visited  with  a  view  to  impart  information  on  the 
best  localities  for  .those  seeking  new  homes  on  cheap  lands,  and  it  was 
seen  that  Colorado  offered  many  inducements,  an  important  one  being 
its  freedom  from  malarious  diseases.  But  it  was  seen  that  to  remove  so 
far,  in  the  common  isolated  method,  would  entail  hazards  of  no  ordinary 
character,  and  at  the  best  it  would  ,be  ,many  tyears  .before  ,the  settler 
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would  hare  schools  and  churches  near  him,  while  the  expense  required 
to  prepare  for  emigration  presented  a  formidable  obstacle.  The  only 
plan  promising  much  success  was  to  organize  a  colony  of  several  hun- 
dred families,  that  a  large  body  of  land  might  be  acquired,  and  that  the 
schools  and  churches  might  be  built  by  a  common  fund. 

Hon.  Horace  Greeley,  having  been  consulted,  entertained  the  proposi- 
tion, and  a  call  was  made,  December  7?  througn  the  columns  of  the  Sew 
York  Tribune.  The  plan  of  organization  was  substantially  as  set  forth 
above,  and  the  responses  were  numerous.  December  23,  a  pubUc  meeting 
was  held,  and  Mr.  Greeley  was  appointed  treasurer.  Alocating  committee 
was  sent  out  in  February,  1870,  various  parts  of  the  Territory  were  visited, 
and  a  selection  was  finally  made,  April  5,  on  the  Cache  &  la  Poudre, 
five  miles  above  where  it  empties  into  the  South  Platte,  twenty  miles 
from  the  Eocky  Mountains,  and  on  the  line  of  the  Denver  Pacific  Railroad, 
midway  between  Denver  and  Cheyenne,  fifty-five  miles  from  each. 

About  twelve  thousand  acres  of  land  were  bought  of  the  railroad 
company,  and  two  thousand  from  preemptors  and  squatters.  The  alter- 
nate sections,  belonging  to  the  Government,  were  to  be  homesteaded 
and  preempted.  In  addition,  a  contract  was  made  with  the  railroad 
for  fifty  thousand  acres  more,  running  for  three  .years.  The  Commis- 
sioner of  the  General  Land  Office,  at  Washington,  had  been  visited  for 
the  purpose  of  obtaining  the  privilege  of  having  the  Government  land 
kept  out  of  markfet  until  the  colonists  could  go  on  from  the  States,  and 
application- was  made  to  several  members  of  Congress,  but  nothing 
seemed  likely  to  be  done,  and  the  attempt  was  abandoned.  However, 
a  remedy  was  found,  which  was  not  at  first  fully  recognized.  As  soon 
as  the  location  was  definitely  made,  a  charter  was  taken  out,  under  tie 
territorial  law  of  Colorado,  for  a  series  of  irrigating  ditches,  which  prac- 
tically gave  not  only  control  of  all  the  alternate  Government  sections 
adjoining  those  held  in  fee,  but  also  of  all  the  land,  whether  belonging 
to  the  railroad  or  Government,  which  the  ditches  might  cover ;  for  the 
company  were  empowered  to  charge  such  a  sum  per  acre  for  the  use  of 
water  as  made  them  masters  of  the  situation,  and  this  has  been  made 
manifest  by  the  fact  that  they  are  not  troubled  with  squatters  or  specu- 
lators. Had  the  country  been  one  where  irrigation  is  not  required,  they 
would  undoubtedly  have  met  with  great  difficulties.  The  sum  fixed 
upon  for  membership  was  $150,  and  $5  in  addition  for  expenses.  The 
number  of  members  paying  the  full  fee  was  about  six  hundred  and 
thirty,  and  the  total  receipts  by  the  treasurer,  about  $100,000.  The 
land  purchased  was  divided  as  follows :  A  section  of  six  hundred  and 
forty  acres,  a  »ile  square,  was  laid  off  for  a  town,  and  divided  into  lots 
ranging  from  25  to  200  feet  front.  Adjoining  the  town  came,  first,  lots 
of  five,  next  ten,  next  twenty,  and  next  forty  acres,  each  of  which  was 
appraised  as  being  worth  $150,  and  members  were  to  choose  which  they 
would  take.  A  member  could  homestead  a  Government  half-quarter 
section,  the  fees  on  which  would  be  paid,  and  have  the  use  of  water  for 
his  share,  or  he  could  preempt  the  same  amount  and  have  water.  Thus 
far  the  smaller  parcels  have  been  considered  preferable  to  the  larger 
ones ;  but  all  are  held  in  esteem,  and  plowing  and  improvements  have 
progressed  about  equally  over  the  whole  domain.  The  lots  within  the 
town  are  sold  to  the  members  at  $25  for  inside,  and  $50  for  corner  lots, 
and  the  sums  received  are  to  be  devoted  to  school  purposes  and  general 
improvements.  About  one  hundred  lots  are  held  in  reserve,  to  be  sold 
hereafter  at  an  advanced  price,  for  the  use  of  schools. 

Arrangements  had  been  made  with  railroad  companies  at  New  York, 
Boston,  Buffalo,  Cleveland,  and  Chicago,  for  ,the  .transportation  of  .the 
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colonists  at  a  redaction  in  rates  of  about  one-third,  and  early  in  May  they 
began  to  arrive.  The  weather  was  cold,  there  were  no  houses,  and,  al- 
though a  contract  had  been  made  for  70,000  feet  of  lumber,  it  was  not 
fulfilled,  and  there  was  considerable  suffering.  The  first  relief  was 
obtained  in  buying  houses  at  a  town  five  miles  distant,  and  in  hauling 
them  to  the  ground  with  ox-teams ;  and  a  large  building  was  bought  at 
Cheyenne,  and  transported  in  sections  on  the  cars.  It  was  several  weeks 
before  any  considerable  quantity  of  lumber  could  be  obtained,  but  finally 
there  were  large  arrivals  from  Chicago  and  other  points.  For  some  time 
there  was  considerable  dissatisfaction.  All  were  strangers  to  each  other, 
some  were  suspicious,  and  the  officers  were  charged  with  inefficiency, 
neglect,  and  even  with  dishonesty.  Much  of  the  discontent  was  bred  by 
those  who  expected  to  get  a  better  chance  than  others,  and  much  by  the 
forbidding  appearance  of  the  country.  Where  irrigation  is  a  necessity 
the  grass  has  a  brown  appearance  at  all  seasons  of  the  year ;  and,  as  the 
ditch  contracted  for  was  not  completed,  many  thought  it  doubtful 
whether  life  could  be  sustained.  A  visit  to  several  ranches,  a  few  miles 
distant,  always  dispelled  the  illusion.  Water  came  into  the  town  about 
the  1st  of  June,  gardens  and  small  fields  were  planted,  and  by  the  1st 
of  July  vegetation  .grew  with  remarkable  rapidity.  Experience  has 
demonstrated  that  the  soil  is  remarkably  fertile,  and  that  if  there  should 
be  any  difficulty  it  will  be  in  disposing  of  surplus  crops;  but  of  this 
there  need  be  little  fear,  as  the  hundreds  of  mines  and  njining  towns 
near  by  will  always  afford  a  good  market. 

The  working  of  the  official  machinery  of  the  colony  has  been  reason- 
ably harmonious.  There  have  been  jealousies,  unkind  remarks,  ungrate- 
ful expressions,  and  some  aspirations  for  position,  but,  in  the  main,  mat- 
ters have  been  kept  well  in  hand.  The  locating  committee  received  fair 
wages  for  their  services;  the  superintendent  was  paid  $7  a  day  until  the 
middle  of  July.  The  president  refused  to  receive  any  reward  after  the 
first  week  in  May,  and  the  only  office,  to  which  any  salary  is  now 
attached  is  that  of  secretary.  The  property  is  held  in  trust  by  a  board 
of  trustees,  who  grant  deeds  to  members  in  fee  whenever  they  make  im- 
provements on  the  land  they  have  selected,  either  within  the  town  or 
on  their  outlying  land,  and  the  charter  for  the  irrigating  ditches  is  held 
by  them  in  trust.  When  members  receive  their  deeds  they  are  entirely 
independent  of  the  colony,  although  they  are  members,  inasmuch  as  each 
holds  a  certificate  which  entitles  him  to  the  use  of  water  for  all  time: 
and  in  the  election  of  officers  he  has  one  vote.  No  member  can  hold 
more  than  one  share,  and  he  can  buy  of  the  colony  no  more  than  one 
hundred  and  sixty  acres  of  land ;  but  few  have  bought  so  much.  The 
sons  and  daughters  of  a  member,  if  of  age,  can  hold  shares.  The  plan 
.under  which  this  colony  was  organized  has  worked  extremely  well,  and 
in  the  formation  of  other  colonies  which  are  about  to  join  it,  without 
any  charge  above  cost  of  land  or  charter  privileges,  only  a  few  unimport- 
ant changes  have  been  thought  desirable.  At  the  close  of  the  year, 
ithat  is,  when  the  town  was  nine  months  old,  there  were  nearly  four  hun- 
.dred  and  fifty  houses,  many  of  them  large  and  well  finished ;  about  twenty 
stores  of  all  kinds,  some  of  them  first-class,  both  in  regard  to  appear- 
ance of  buildings  and  stock  of  goods ;  mechanics  of  all  kinds,  a  weekly 
newspaper,  three  schools,  and  a  population  of  at  least  one  thousand  souls. 
!No  liquor  is  sold  in  the  place,  nor  is  there  a  gambling  establishment  of  any 
kind.  Berhaps  three-fourths  of  the  members  belong  to  some  religious 
denomination.  The  navigation  of  the  river  on  which  the  town  is  situ- 
ated is  to  be  improved  for  the  purpose  of  floating  timber  from  the  moun- 
tains, and  extensive  saw-mills,  as  well. as  other  mills  are  to  be  erected. 


572  AGRICULTURAL  REPORT. 

The  experience  of  the  colony  in  irrigation  is  favorable.  It  makes 
farming  a  scientific  pursuit  The  expense  and  labor  are  by  no  means 
formidable,  and  the  colonists  are  fonnd  to  adapt  themselves  to  their 
requirements  without  any  difficulty  whatever.  The  incentive  is,  large 
crops ;  thirty  bushels  of  wheat,  fifty  of  oats,  forty  of  barley,  and  two 
hundred  and  fifty  of  potatoes  being  a  probable  average.  Finally,  its 
success  seems  to  arise  mainly  from  adopting  an  organization  that  gives 
to  the  producer  those  profits  which,  under  other  conditions,  are  appro- 
priated by  speculators  and  capitalists. 


CHINESE  LABOR  IN  AGRICULTURE. 

The  public  mind,  within  the  last  three  years,  has  been  much  exercised 
upon  the  subject  of  Chinese  immigration.  Alarming  predictions  have 
been  uttered  as  to  the  probable  increase  of  this  movement  when  onee 
the  starving  masses  of  Asia  shall  have  been  attracted  to  it.  Among 
these  gloomy  forebodings  is  the  reduction  of  the  wages  of  our  own  la- 
boring population  to  the  starvation  prices  of  Asia.'  Speculations  as  to 
the  influence  upon  our  political  institutions  of  the  enfranchisement  of 
these  Orientals  have  not  been  wanting.  Fears  are  expressed  that  our 
entire  social'  system  is  to  be  overwhelmed  by  the  sudden  irruption  of  the 
great  masses  of  heathenism,  and  the  progressive  forces  of  civilization 
are  to  be  overborne.  The  movement,  however,  has  of  late  received 
more  careful  study ;  and,  as  the  facts  of  observation  have  been  multi- 
plied, not  only  have  the  intelligent  minds  of  the  nation  emancipated 
themselves  from  their  first  apprehensions,  but  even  the  popular  uneasi- 
ness has  measurably  subsided.  The  revolution  which  this  importation 
of  cheap  labor  is  destined  to  work  in  our  social  system  now  promises  to 
take  place  so  quietly  and  so  gradually,  that  even  the  most  sensitive  of 
our  vested  interests  may  not  be  seriously  disturbed. 

The  movement  so  far  has  not  assumed  proportions  at  all  alarm- 
ing. According  to  the  reports  of  the  Bureau  of  Statistics  of  the  Treas- 
ury Department,  the  total  number  of  alien  passengers  arriving  in  the 
United  States,  during  the  period  commencing  with  1820  and  closing  with 
the  third  quarter  of  1870,  was  7,448,922,  of  which  number  108,610,  or 
less  than  1J  per  cent,  were  from  China.  The  immigration  from  Japan 
and  all  other  Asiatic  countries  could  but  slightly  increase  this  propor- 
tion. This  Mongolian  influx  was  almost  imperceptible  prior  to  1854. 
From  1820  to  1840  the  number  of  arrivals  was  but  11.  From  1841  to 
1852,  inclusive,  the  whole  number  was  35.  In  1853  the  report  of  gold 
discoveries  upon  our  Pacific  Coast  seems  to  have  made  some  impression 
upon  the  conservative  Chinese,  for  in  that  year  there  were  reported  42 
arrivals,  a  number  nearly  equaling  all  the  previous  arrivals.  The  year 
1854,  however,  witnessed  a  sudden  enlargement  of  Chinese  immigra- 
tion, the  aggregate  number  of  arrivals  being  13,110,  a  number  not  sub- 
sequently equaled  until  1869.  From  1855  to  1867  inclusive,  the  annual 
arrivals  fluctuated  between  2,500  and  7,500,  rising  in  1868  to  10,684,  and 
in  1869  to  14,902.  During  the  first  three  quarters  of  1870  the  aggregate 
was  11,051,  showing  a  falling  off  of  20  per  cent,  as  compared  with  the 
corresponding  period  of  1 869.  The  immigration  of  Chinese  females  com- 
menced in  1867.  During  the  years  ending  June  30, 1867, 1868, 1869, 
and  1870,  the  arrivals  were  8,  46,  974,  and  1,116  respectively,  making 
the  total  number  of  Chinese  female  immigrants,  2,144.  The  grand  total 
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of  arrivals  of  Chinese  immigrants,  male  and  female,  during  the  last  half 
century,  is  but  about  one  twenty-fifth  of  the  arrivals  from  Ireland  and 
Germany  alone  during  the  same  period. 

In  the  character  of  these  immigrants,  and  in  the  motives  which  are 
known  to  have  generally  prompted  them  to  seek  our  shores,  is  found  an 
ample  quietus  to  the  exaggerated  alarm  which  this  movement  at  first 
excited.  Scarcely  one  can  be  found  among  these  coolie  immigrants 
who  come  hither  with  any  purpose  of  permanent  settlement.  The  Chi- 
naman expects  to  return  to  the  "Flowery  Land"  with  a  competence  for 
life,  the  result  of  a  few  years  of  patient  industry  and  self-denial  in  this 
land  of  high  wages.  It  is  stated  that  a  capital  of  $300  is  ample  to  ena- 
ble the  coolie,  upon  his  return  home,  to  live  in  comparative  ease  and  in- 
dependence, to  enjoy  among  his  untraveled  countiymen  the  considera- 
tion of  a  great  adventurer,  and  to  move  in  a  higher  circle  of  society. 
But  these  worldly  considerations  are  by  no  means  the  most  powerful  of 
the  motives  urging  his  return  to  his  native  land.  His  great  desire  isto 
be  buried  with  his  ancestors.  To  secure  this  point  he  stipulates  with 
his  employers,  or  with  the  Chinese  associations  with  which  he  affiliates 
after  his  arrival  in  America,  that,  in  case  of  his  death  in  this  country, 
his  body  shall  be  sent  back  to  his  native  village  for  interment. 
The  carrying  trade  in  dead  Chinamen  has  already  attracted  attention, 
and  is  increasing  as  the  tide  of  immigration  rises. 

The  feeling  which  prompts  these  stipulations  is  not  a  mere  exag- 
gerated patriotism ;  it  is  the  outgrowth  of  religious  faith.  Though  the 
Buddhist  system,  as  explained  by  its  authoritative  expounders  to  the  in- 
telligent and  educated  classes,  seems  to  be  very  deficient  and  intangible 
in  its  dogmatic  basis,  the  common  people  have  ingrafted  upon  it  a  pop- 
ular mythology  which  secures  the  most  unquestioning  faith.  The  influ- 
ence of  this  popular  belief  upon  the  family  organization  of  this  singular 
people  deserves  especial  mention.  Deceased  relatives  are  always  buried 
in  a  locality  supposed  to  be  under  the  care  of  an  imaginary  spirit  of 
good  luck,  generally  called  "Fung  Schuy."  Under  the  inspiration  and 
protection  of  this  divinity  it  is  believed  that  the  spirits  of  departed  an- 
cestors will  be  able  to  exert  a  favorable  influence  upon  the  worldly  affairs 
of  their  descendants.  Hence  the  coolie  desires  to  return  to  the  locality 
around  which  these  ancestral  influences  play.  Again,  the  ancestor  him- 
self is  dependent  upon  the  offerings  of  mock  money  upon  his  grave  by 
his  descendants  to  enable  him  to  purchase  exemption  from  the  tortures 
of  the  Buddhist  purgatory.  The  coolie  expects  the  same  services  from' 
his  descendants.  This  association  of  the  interests  of  different  genera- 
tions gives  the  family  organization  a  controlling  influence  in  Chinese 
society.  The  practical  effect  is  to  destroy  almost  all  desire  of  perma- 
nent expatriation.  The  law  of  the  empire  further  makes  this  a  capital 
offense :  but  under  the  diplomatic  pressure  of  European  governments  in- 
terested in  the  coolie  trade  this  law  is  now  a  dead  letter. 

The  Chinese  coolie  seldom  or  never  removes  his  wife  or  family  from 
his  original  domicile.  They  are  left  to  represent  his  home  interest  with 
his  ancestral  divinities.  The  women  are  still  less  inclined  to  travel  than 
the  men.  Without  any  education  or  mental  development;  Chinese 
females  cherish  exaggerated  terrors  of  the  fierce  "  outside  barbarians,"  and 
of  the  tempestuous  seas.  A  number  of  higher-class  females  have  arrived 
in  this  country,  the  wives  of  intelligent  merchants  and  business  men, 
whose  belief  in  the  popular  creed  is  not  more  profound  than  that  which 
the  ancient  philosophers  cherished  for  the  classic  mythology  j  but  of  the 
laboring  classes  it  is  believed  that  not  a  single  instance  of  this  character 
has  yet  been  reported.    In  regard  to  the  recent  remarkable  increase  in 
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the  importation  of  females  from  China,  there  are  painful  facts  of  late 
development  which  show  that  they  are  brought  to  this  country  for  pur- 
poses of  public  prostitution — a  nefarious  traffic  in  which  both  Ameri- 
can and  Chinese  enterprise  is  enlisted.    Women  are  at  a  great  discount 
in  Chiua,  as  in  all  heathen  countries.    They  are  sold  by  their  parents  to 
escape  starvation.    The  wife  and  daughters  of  a  bankrupt  Chinese  are 
sold  among  his  other  goods  and  chattels  to  meet  the  demands  of  rapacious 
creditors.    Many  immigrants  to  this  country  were  compelled  to  mort- 
gage their  families  in  order  to  pay  their  passage-money.    But,  as  if 
this  legal  traffic  did  not  suffice  to  meet  the  bestial  demands  of  ow 
Christian  civilization,  it  is  understood  that  a  regular  system  of  piracy 
in  the  river  and  maritime  provinces  of  China  overrides  the  weak  local  police 
and  seizes  whole  villages,  holding  the  rich  for  ransom,  and  selling  the  poor 
into  slavery.    This  system  of  piracy  was  illustrated  by  a  placard  lately 
posted  in  the  streets  of  San  Francisco  by  a  Chinaman,  reciting  the  abduc- 
tion of  his  sister  by  these  wretches,  and  her  transportation  to  a  brothel  in 
that  American  city.    The  facts  were  made  public  in  a  legal  investigation. 
It  is  evident,  that  with  the  Chinese  female  immigration  already  secured, 
no  permanent  family  organization  can  be  expected,  and  that  consequently 
the  Chinese  race  will  not  be  propagated  in  this  country.    Their  continu- 
ance as  a  part  of  our  population  is  then  limited  to  the  natural  life  of  the 
immigrant.    Nothing  in  their  deportment  points  to  any  permanent 
assimilation  with  our  social  system.     That  the  present  aggregate  of 
Chinese  in  this  countay  will  probably  be  greatly  enlarged  in  coming 
years  there  is  little  room  to  doubt ;  but  that  they  will  become  interested 
in  our  political  affairs,  or  that  they  will  ever  amount  to  a  considerable 
part  of  our  population,  does  not  appear  from  any  facts  yet  developed. 

Certain  parties  and  interests  in  this  country  are  demanding  legisla- 
tion which  shall  restrict  or  prohibit  the  further  importation  of  these 
cheap  laborers.  It  is  not  at  all  likely,  however,  that  such  unanimity  of 
public  sentimentwill  be  secured  as  is  necessary  to  secure  this  adverse  legis- 
lation. By  a  majority  of  two-thirds  of  both  houses  of  Congress,  ratified 
by  three-fourths  of  the  State  legislatures,  all  political  disqualifications 
arising  from  "  race,  color,  or  previous  condition  of  servitude,"  have  been 
abolished.  To  revive  in  the  case  of  the  Asiatic  the  restrictions  and 
disabilities  that  have  just  been  removed  from  the  African;  to  nar- 
row down  a  broad  principle  of  the  universal  brotherhood  of  mankind  to 
which  this  nation  was  educated  only  through  bloodshed  and  suffering,  will 
require  a  majority  equal  to  that  by  which  the  fifteenth  amendment  was 
ingrafted  upon  our  organic  law.  It  will  require  also  a  repudiation  of 
the  Burlingame  treaty.  It  is  scarcely  possible  that  the  American  peo- 
ple can  be  persuaded  upon  mere  theoretical  consideration  to  re- 
peal their  late  organic  legislation,  or  to  repudiate  their  public  faith. 

That  the  introduction  of  cheap  Asiatic  labor  upon  an  extended  scale 
may  ultimately  affect  some  of  our  industries  is  possible.  Labor-saving 
machinery  has  been  doing  the  same  with  every  improvement  that  has 
been  introduced,  yet  no  one  would  now  be  willing  to  go  back  to  the 
days  of  primitive,  rude  processes.  It  has  been  found  that  the  disorgan- 
ization of  industry  resulting  from  past  improvements  of  this  character 
has  been  but  temporary  and  superficial — preliminary  to  higher  organi- 
zation of  productive  and  financial  interests.  They  have  been  foand  to 
elevate  and  ameliorate  the  laborer  himself.  Labor-saving  processes 
save  mnch  of  the  drudgery  which  once  oppressed  the  heart  and  brain 
and  muscles  of  the  toiling  laborer.  Machinery  is  now  the  mud-sill  oi 
society.  While  it  has  cheapened  production  by  superseding  useless  **"** 
cumbrous  processes  of  hand  labor,  it  has,  by  enlarging  production. 
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opened  to  the  workman  a  higher  and  more  remunerative  scope  of  em- 
plqyment.  English  looms  now  represent  the  force  of  millions  of  men, 
yet  English  weavers  are  paid  much  larger  wages,  in  comparison  with 
the  cost  of  support,  than  the  Chinese  and  Indian  artists,  whose  exquisite 
workmanship  has  lately  been  undersold  in  their  own  markets  by  the 
products  of  English  machinery.  It  is  within  the  recollection  of  per- 
sons now  living  that  the  introduction  of  spinning  machinery  into  Eng- 
land was  resisted  by  mob  violence,  as  taking  the  bread  out  of  the  mouths 
of  the  laborer.  It  is  believed  that  the  alarm  of  the  laboring  population  at 
the  prospective  rivalry  of  the  Chinese  is  premature  and  unfounded.  On 
the  contrary,  it  is  thought  that  the  introduction  of  these  cheap  laborers, 
while  superseding  the  hand  labor  of  our  native  and  naturalized  popula- 
tion, in  many  elementary  processes,  will  open  up  to  the  latter  higher 
employment,  based  upon  the  increased  production  that  will  ensue.  For 
instance,  it  is  claimed  that  the  immense  mineral  resources  of  Missouri 
were  hindered  in  development  by  the  lack  of  cheap  labor,  and  that. 
with  50,000  Chinese,  working  with  their  mechanical  regularity  ana 
low  wages,  an  aggregate  production  of  600,000  tons  could  be  secured — 
an  amount  equal  to  our  total  importation  of  iron.  This  immense  mass 
of  productive  industry  would  give  rise  to  more  varied  and  intellectual 
employment  for  the  native  population.  All  the  branches  of  manufac- 
tures into  which  iron  enters  as  a  constituent  material,  would  feel  the 
genial  impulse  of  a  cheaper  raw  material,  and  would  afford  their  fin- 
ished products  at  lower  prices,  thus  stimulating  consumption,  and  awak- 
ening a  still  greater  demand  in  the  market.  All  branches  of  trade  and 
transportation  would  sympathize  with  the  increased  production,  and 
would  enlarge  their  activities  accordingly,  indefinitely  expanding  the 
field  for  employment  of  our  intelligent  native  population,  now  laboring 
in  less  lucrative  and  less  dignified  occupations.  Machinery  has  greatly 
alleviated  farm  labor,  but  not  to  so  great  an  extent  as  in  manufactures. 
Several  of  its  heavier  processes,  especially  in  soil  manipulation,  await 
the  results  of  inventive  genius,  which  is  now  devising  improvements. 
Until  the  drudgery  of  these  elementary  operations  can  be  devolved 
upon  machinery,  they  must  still  be  borne  by  human  nerve  and  muscle. 
The  costly  labor  of  our  American  population,  applied  to  these  rudiment- 
ary tasks,  seriously  narrows  the  profits  of  farming  enterprise,  and  conse- 
quently tends  to  drive  capital  into  better-paying  investments.  This 
again  reacts  against  the  interests  of  labor,  by  lessening  the  demand, 
and  consequently  cutting  down  wages.  The  American  laborer  is  the 
most  intelligent  of  his  class  in  the  world.  With  his  increased  intelli- 
gence a  higher  grade  of  wants  and  necessities  is  developed,  requiring 
more  abundant  means  of  support.  Any  modification  of  our  social  or- 
der which  tends  to  contract  his  means  of  subsistence  is  anti-democratic 
and  reactionary.  For  the  present  the  cheap  Government  lands  of  our 
public  domain,  and  the  wonderful  liberality  of  the  laws  regulating  their 
disposal,  offer  to  the  agricultural  laborers  of  our  older  States  a  con- 
stant refuge  against  the  pressure  upon  wages,  by  drawing  off  their  sur- 
plus of  laboring  force.  But,  with  the  increasing  activity  of  disposal, 
the  time  will  come  when  the  public  lands  will  have  passed  into  the 
hands  of  private  owners,  and  this  refuge  of  eastern  labor  will  have 
been  cut  off.  If  our  democratic  civilization  is  to  be  maintained,  we  must 
before  that  time  secure  some  other  refuge,  some  reorganization  of  social 
forces,  which  will  save  the  interests  of  the  laborer  and  preserve  to  him 
his  full  share  of  the  products  of  industry. 

This  problem  in  social  science  is,  then,  no  less  important  to  the  laborer 
than  to  the  capitalist.    The  question  of  present  interest,  however,  is  to 
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coordinate  this  new  element  of  cheap  labor  in  such  a  way  as  not  to 
supersede  the  employment  of  higher-priced  native  labor.  It  is  submit- 
ted that  cheap  labor  will  operate  in  the  same  general  direction  as  labor- 
saving  machinery ;  that,  by  cheapening  production,  it  will  open  up  more 
numerous  sources  of  employment,  of  higher  grade  and  of  better  wages. 
American  labor,  if  it  continues  to  hold  its  relative  weight  in  its  combi- 
nation with  capital,  must  develop  increasing  efficiency  in  producing 
remits.  If  so,  it  must  be  emancipated  from  the  drudgery  of  those  ele- 
mentary operations  from  which  machinery  has  already  partially  relieved 
it.  Labor  must  be  more  intellectual,  and  the  native  laborer  must  aspire 
to  a  larger  share  of  the  labor  of  direction.  The  employment  of  China- 
men will  tend  to  secure  these  essential  points.  While  relieving  the 
American  laborer  from  the  rudimentary  task-work  of  agriculture,  Chinese 
cheap  labor  will  impart  an  impulse  to  production,  as  machinery  has 
done,  opening  new  sources  of  employment.  In  these  his  conservative 
habits  and  his  mechanical  intelligence  will  forbid  his  rivalry  with 
American  labor.  He  is  an  excellent  imitator,  and  will  perform  with  the 
exactness  of  machinery  the  operations  intrusted  to  him,  but  he  has  no 
vivacity  of  invention  to  lead  him  beyond  those  prescribed  limits.  These 
conclusions,  though  in  a  measure  hypothetical,  are  supported  by  the 
agricultural  and  commercial  press  of  the  country  in  general,  and  seem 
to  be  gaining  ground  in  public  opinion.  Of  course,  their  real  value  can 
be  finally  tested  only  by  experiment. 

Leaving  out  of  view  such  theoretical  considerations,  and  estimating 
the  experiment  of  Chinese  labor  in  this<country  from  the  results  it  has 
already  achieved,  its  success  seems  to  be  assured.  The  patient  docility 
and  remarkable  facility  of  imitation  of  these  immigrants  enable  them 
quickly  to  learn  any  routine  operation.  They  have  no  wasteful  habits, 
and  hence  the  same  amount  of  raw  material  goes  farther  in  their  hands 
than  in  those  of  the  native  or  naturalized  laborer.  Their  mechanical 
exactitude  and  singular  carefulness  in  performing  their  tasks  will  go 
far  to  relieve  the  labor  of  superintendence.  Their  constant  industry, 
plying  their  hireling  tasks  with  as  great  diligence  as  though  working 
entirely  for  themselves,  makes  their  labor  especially  profitable.  Their 
habit  of  boarding  themselves  relieves  the  family  of  the  farmer  from  that 
invasion  of  domestic  help  which  often  imposes  a  serious  burden,  both 
of  labor  and  of  subsistence. 

In  the  cotton  industry  of  the  South,  and  in  the  silk  and  tea  culture  of 
the  Pacific  coast,  they  find  themselves  especially  at  home.  In  these 
pursuits,  requiring  such  an  endless  variety  of  manipulation,  the  careful 
and  mechanical  Mongolian  will  find  special  adaptation,  supplying  a 
kind  of  labor  which  can  be  obtained  from  no  other  source.  He  will  in 
time  adapt  himself  to  other  branches  of  agriculture,  with  nesults  not 
less  decisive.  The  experiment  has  been  inaugurated,  and  from 
present  appearances  seems  destined  to  receive  a  fair  and  full  trial. 


MODES  AND  RESULTS  OF  IRRIGATION. 

The  work  of  irrigation,  a  necessity  of  our  agriculture  in  a  large  and 
promising  portion  of  its  area,  is  attaining  systematic  development,  and 
assuming  larger  proportions  with  the  settlement  (and  especially  col- 
onization) of  the  plains  and  mountain  valleys  of  our  Territories.  The 
Union  Colony  at  Greeley,  Colorado,  furnishes  an  illustration  of  the 
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latest  modes  of  operation,  tbe  cost  and  capacity  of  works,  with  some 
indications  of  pecuniary  results. 

Going  from  the  Eastern  Suites,  as  the  people  of  Greeley  have  done 
under  the  organization  of  this  Union  Colony,  and  being  'almost  wholly 
an  agricultural  people,  with  no  speculative  views  in  regard  to  mining  or 
other  uncertain  pursuits,  a  great  problem  was  presented  in  regard  to 
irrigation.  It  is  to  be  understood  that  rain  falls  so  seldom  in  Colorado 
that  no  dependence  can  be  placed  upon  it  in  growing  crops,  except  dur-  • 
ing  March,  April,  and  May,  when  there  is  either  snow  or  rain  sufficient  to 
germinate  the  small  grains.  After  this  time  the  ground  becomes  so 
dry  that  any  kind  of  planted  crop  must  perish  without  irrigation.  The 
only  possible  chance,  then,  for  the  farmer  to  grow  profitable  crops  is  to 
construct  canals  to  convey  the  water  of  rivers  in  such  a  manner  that 
it  may  be  conducted  over  the  fields. 

Perhaps  there  is  no  more  forbidding  prospect  to  the  settler  than  the 
necessity  for  an  expenditure  of  several  hundreds  or  thousands  of  dol- 
lars that  the  want  of  rain  may .  be  supplied,  and  the  mind  instantly 
suggests  that  there  is  a  country  where,  rain  is  always  sure ;  but  when  it 
is  considered  that  by  means  of  irrigation  crops  are  always  certain,  that 
the  former  bids  defiance  to  the  drought,  and  that  the  yield  is  nearly 
three  times  greater  than  elsewhere,  it  is  apparent  that  great  advan- 
tages may  arise.  In  the  case  of  the  Greeley  Colony,  the  cost  of  con- 
structing irrigating  canals  has  been  from  $1  to  $3  an  acre.  The  right 
to  use  the  water  has  been  attached  to  the  real  estate  in  perpetuity,  with 
no  other  expense  than  the  cost  of  repairs  and  superintendence.  Else- 
where in  the  Territory  and  in  New  Mexico  farmers  make  their  own 
ditches  as  a  neighborhood  enterprise,  which  is  practicable  only  when 
the  ground  is  favorable ;  or,  companies  are  formed  and  an  annual  water 
rent  is  laid,  ranging  from  $1  to  $2  50  per  acre.  In  towns,  such  as  Den 
ver,  the  annual  charge  for  water  on  an  ordinary  building  lot  is  from  $5 
to  $10.  In  Greeley  an  assessment  has  been  made  of  $2  50  for  each  town 
lot,  and  $5  for  five  or  ten  acre  lots,  for  the  season,  which  will  be  amply 
sufficient  to  cover  all  expenses. 

This  colony  early  felt  the  importance  of  obtaining  a  knowledge  of  the 
best  method  of  irrigation,  so  that,  if  possible,  material  mistakes  might 
be  avoided :  and  accordingly  a  farmers'  club  was  established,  meeting 
weekly,  and  correspondence  was  opened  with  intelligent  cultivators  in 
Colorado  and  Utah.  Several  gentlemen  have  also  visited  the  club  and 
given  the  results  of  their  experience.  Mr.  Robert  L.  Kennison  writes  to 
the  club  as  follows : 

I  resided  in  Utah  about  twelve  years,  and  farmed  some  ten  years  of  that  time. 
When  possible,  we  always  prepared  the  ground  in  the  fall,  and  sowed  oar  wheat,  oats, 
and  barley  as  soon  as  we  could  after  the  frost  was  ont  of  the  ground,  in  the  spring. 
4t  the  time  of  sowing  we  prepared  the  ditches  for  each  field.  The  advantage  of  sowing 
so  early  is,  that  it  saves  one,  and  sometimes  two  irrigations.  In  laying  off  the  ditches 
to  irrigate  a  farm,  we  first  made  mains  from  the  public  or  company  ditch,  and  in 
mokiug  them  we  kept  on  the  highest  land,  paying  no  attention  to  section  or  other 
lines.  Having  our  mains  on  the  highest  lands,  we  could  easily  irrigate  each  way  from 
them.  The  mains  being  made,  we  laid  off  the  field  into  lands  or  divisions,  varying  in 
width,  according  to  the  character  of  the  soil  and  the  lay  of  the  land,  from  one  to 
twenty  rods.  The  divisions  were  always  by  small  ditches,  which  were  made  by  run- 
ning a  furrow  both  ways,  and  following  with  a  wooden  scraper  made  like  an  A.  If 
our  lands  or  divisions  wore  dry  for  a  long  time,  wo  generally  preferred  to  divide  them 
by  running  another  main  through.  While  more  water  is  used  by  making  ditches  than 
by  laying  off  tbe  land  by  raising  ridges,  I  think  that  the  work  can  be  done  so  much  more 
rapidly  and  perfectly  as  to  make  it  the  better  way. 

I  should  advocate  the  irrigation  of  small  grain  by  flooding.    Supposing  your  field 

ready — the  main  and  laterals  all  in  order — we  will  commence  by  shutting  down  the 

gate  or  damming  the  main,  so  as  to  force  the  water  on  the  land ;  and  here  I  would  say 

that  the  greater  the  amount  of  water  in  the  main,  if  we  can  handle  it,  the  better;  but 
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no  more  is  wanted  in  it  than  can  be  taken  care  o£  The  main,  having  been  closed 
below,  is  opened  at  the  highest  part  of  the  land,  where,  if  the  ground  is  level  from  sidfl 
to  side,  and  sufficiently  inclined  from  the  ditch,  the  water  will  soon  find  its  way  to  the 
farthest  end  of  the  land.  If,  however,  some  portion  is  higher  than  the  rest,  the  safety 
of  the  small  ditches  each  side  of  the  land  is  apparent ;  for  then  the  center  opening  is 
closed,  and  the  water  let  through  the  side  ditches  until  it  reaches  the  point  of  obstruc- 
tion, when  it  is  let  out  to  flow  on  again;  and  this  may  have  to  be  repeated  again  and 
again  upon  the  same  land,  though  generally  there  is  no  such  trouble,  the  water  Ho  wing 
unobstructed  over  the  whole.  When  the  land  has  been  fully  flooded,  the  work  is  don* 
and  the  water  is  shut  off.  If  there  are  low  places  where  the  water  stands,  on  the  com- 
pletion of  the  flooding,  it  is  well  to  draw  it  off  at  once  through  the  side  ditches,  which 
nave  come  into  use  again.  Beginners  are  apt  to  irrigate  too  early  the  first  time.  I  do 
not  think  that  small  grain,  if  sown  in  season,  will  need  irrigation  until  about  the  hfc» 
of  May,  when,  being  in  the  milk,  grain  suffers  the  quickest  from  the  want  of  water, 
and  must  then  be  well  cared  for. 

Corn,  potatoes,  and  garden  vegetables  we  plant  in  rows,  and  irrigate  by  sending  a 
stream  of  water  between  the  rows.  Potatoes  are  easily  spoiled  by  flooding,  and  do 
not  generally  need  water  till  in  blossom.  When  the  leaves  of  the  corn  curl  up  in  th? 
middle  of  the  day  it  is  an  evidence  of  the  want  of  water.  There  are  indications  of  tbv 
need  of  water  which  can  be  learned  only  by  experience,  but  the  beginner  is  more 
likely  to  err  in  using  too  much  than  too  little.  In  the  irrigation  of  trees,  avoid  allow- 
ing the  water  to  touch  the  tree,  and  shut  off  early  in  the  mil,  so  as  to  give  the  wood  a 
chance  to  ripen,  and  thus  avoid  winter-tilling. 

Mr.  J.  H.  Latey,  of  the  firm  of  Godbe  &  Co.,  writes  that — 

Too  much  water  in  the  summer  time  causes  vegetation  to  be  yellow ;  if  too  littk  is 
used  the  leaves  will  parch ;  if  applied  too  late  in  the  fall  it  is  said  to  be  injurious  to 
trees,  as  tending  to  promote  growth  which  is  endangered  if  frost  suddenly  sets  in.  It 
is  almost  impossible  to  wear  out  land,  for  the  reason  that  irrigation  brings  out  fresh 
soil  and  manure.    The  disadvantage  is  that  it  is  very  hard  to  keep  down  weeds. 

Mr.  L.  K.  Perrin,  of  Denver,  makes  the  following  statement: 

There  are  two  methods  of  irrigation  practiced  by  the  older  farmers  in  this  section, 
viz.,  flooding  and  soakage  where  the  soil  is  Jight  or  does  not  bake ;  though  I  find  very 
little  of  such  soil  adapted  to  irrigation  by  soakage,  that  is,  upon  which  the  object  may 
be  accomplished  in  a  reasonable  time.  With  grain  almost  every  one  floods,  it  being  a 
much  quicker  mode.  You  inquire,  "  Shall  we  level  our  land  so  as  to  form  beds  f  Cer- 
tainly not.  It  is  too  expensive,  and  is  not  necessary.  Further,  it  is  too  laborious.  We 
tried  that  plan  years  ago,  and  it  has  long  been  discarded.  Most  of  the  grain  is  put  in 
with  the  harrow,  and  harrowed  both  ways,  the  last  time  going  the  way  tbe  water  is  to  run, 
the  water  following  the  marks  of  the  harrow  in  little  rills.  The  dead  furrow  is  very 
annoying.  Sometimes,  when  irrigating,  it  will  catch  the  whole  stream,  unless  watched 
continually,  cutting  badly.  Always  have  your  main  ditch  on  the  highest  ground  pos- 
sible. Irrigation  should  commence  at  tho  lower  end  of  the  ditch,  thereby  saving  tune 
in  repairs;  for,  if  commenced  at  the  upper  end,  the  water  usually  makes  the  banks  of 
the  ditch  soft,  and  breakages  are  apt  to  occur,  though  that  depends  on  the  grade  of  the 
ditch.  It  is  best  to  use  as  largo  a  stream  of  water  as  tho  nature  of  the  ground  will 
permit  to  be  handled  with  profit. 

Some  fanners,  with  clay  lands,  make  a  marker  with  cultivator  teeth,  placing  them 
18  inches  apart,  thus  forming  small  ditches  where  little  rills  of  water  can  flow, 
which  will  soak  through  to  each  other  in  twenty-four  hours.  This  would  not  do  for 
sandy  soil,  as  they  would  be  all  together  in  a  short  time.  The  shovel-plow  is  some- 
times used  for  making  ditches  in  the  grain-fields,  but  such  deep  and  wide  ditches  will 
shake  the  good  out  of  almost  any  reaper  in  harvest  time.  Cultivated  crops  should  be 
put  in  rows,  for  then,  with  the  shovel-plow  to  go  between  the  rows,  ditches  may  be 
made  in  which  small  rills  of  water  can  flow,  and,  if  tho  ground  is  loose,  the  crops  will 
soon  be  irrigated  by  soakage.  After  a  crop  has  been  wot,  and  the  ground  is  dry  enough 
to  work,  the  cultivator  should  go  between  tho  rows,  to  provent  the  moisture  from  bak- 
ing out.  A  stream  of  water  constantly  flowing  on  a  crop  will  not  do  any  injury,  if  it 
drains  ofl*  immediately.  Standing  water,  with  no  outlet,  will  insuro  the  loss  of  thf 
rrop.  On  side-hills,  where  tho  lands  wash,  we  use  four  laths  nailed  to^other,  which 
form  a  trough  for  tho  water  to  run  in.  They  should  l>e  placed  in  tho  ditch,  a  rod  apart, 
near  tbe  bottom,  and  the  water  can  run  night  and  day  without  injury.  This  plan  u 
followed  to  considerable  extent,  as  our  land  is  rolling,  and  docs  not  require  much 
watching.  You  will  not  see  the  time,  probably,  when  you  will  havo  to  irrigate  in  the 
spring  to  get  crops  up  out  of  tho  ground.  We  seldom  have  to  irrigate  before  tho  first 
or  middle  of  June.  With  tho  spade  or  hoc  you  can  soon  tell  where  water  is  wanted. 
Experience  teaches  us  whore  water  is  needed,  even  from  a  distance,  without  minute 
examination  of  a  crop.  I  would  not  irrigate  fruit  trees  after  tho  15th  of  August  I>ead 
furrowa  aro  a  nuisance ;  and,  if  I  were  to  start  anew,  I  would  outfit  with  the  swivel- 
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plow.  Sod  land  requires  double  the  quantity  of  water  needed  on  old  ground,  also 
much  more  labor ;  and  if  you  average  fifteen  bushels  of  wheat  per  acre  ou  sod,  you 
will  accomplish  more  than  I  have  done. 

If  your  ditch  company  issues  water  to  its  customers  with  any  pressure,  you  must 
look  out  for  leakage :  that  is,  if  you  give  your  customers  water  with  a  five-inch  pres- 
sure, the  ditch  will  shrink  one-third ;  so  if  your  ditch  carries  1,500  inches,  you  can  fur- 
nish but  1,000  with  such  pressure.  Less  pressure,  more  water  to  furnish ;  greater  pres- 
sure, less  water.    This  fact  we  did  not  learn  till  this  winter. 

Captain  Boyd,  of  Greeley,  states  that  he  has  had  much  conversation 
with  Mr.  Eaton,  who  worked  in  New  Mexico,  where  there  is  a  light 
sandy  soil,  and  flooding  is  generally  practiced,  and  that  he  thinks  this 
mode  will  have  to  be  followed  in  Colorado.    He  adds : 

Generally,  the  land  lies  to  the  south  and  east,  and  it  is  necessary  to  throw  up  sev- 
eral furrows.  Much  will  depend  on  the  fall  of  the  ground  and  width  of  the  lands.  In 
flooding,  a  large  amount  of  water  is  required,  but  a  larger  amount  on  ground  quite 
sloping  would  have  a  tendency  to  wash  away  the  soil ;  still  the  soil  does  not  wash 
much.  Mexican  land  is  of  a  black  color,  not  gray  like  that  of  the  Platte.  North  of 
the  river  are  several  intervals  of  black  soil.  Water  penetrates  moist  soil  much  more 
readily  than  dry  soil,  for  the  reason  that  particles  of  water  have  affinity  tor  each  other, 
and  on  the  principle  that  particles  of  matter  move  more  easily  among  themselves.  We 
met  the  difficulty  of  a  dry  soil  last  year,  and  a  long  timo  was  required  to  moisten  it. 
A  dark-colored  soil  absorbs  heat ;  a  light  one  reflects  it ;  hence,  mucky  soil  is  more 
readily  watered  by  furrows  than  a  light  soil.  Muck  contains  fixed  carbon  or  charcoal. 
The  particles  are  separated  from  each  other,  and  hence  it  is  a  powerful  absorbent. 
Muck  is  analogous  to  Charcoal,  and  the  particles  of  water  move  through  it  as  through 
sand.  Where  there  are  a  great  many  pebbles  and  gravel,  the  soil  is  moist ;  they  seem 
to  have  the  power  to  raise  moisture  If  there  is  a  gravel  knoll,  the  water  will  gen- 
erally.rise  to  the  surface. 

Mr.  L.  K.  Perrin  furnishes  the  following  in  regard  to  irrigation  iu 
Jefferson  County,  Colorado : 

The  Table  Mountain  Water  Company,  of  which  I  am  superintendent,  sell  their 
water  for  £1  50  per  cubic  inch,  to  be  taken  out  of  the  ditch  with  spouts  or  boxes  at 
right  angles  witn  the  ditch ;  no  spout  being  allowed  to  take  moro  than  thirty  inches  in 
one  body.  These  boxes  are  3  by  10  inches  in  the  clear,  aro  set  edgowise  and  just  un- 
der the  water,  so  that  the  center  will  give  an  averago  of  5  inches*  pressure.  Last  year, 
and  every  year  sinco  the  ditch  was  nuilt,  the  water  was  ran  through  a  spout  into  a 
square  box  one  foot  deep,  with  holes  cut  3  by  5  inches,  giving  a  prcssuro  of  5.  inches 
over  these  holes,  and  each  party  was  required  to  put  in  his  spout  and  box.  Some  put 
in  larger  spouts,  giving  them  a  pitch  of  5  or  6  inches  in  as  many  feet,  and  these  being 
near  the  bottom'  of  the  ditch,  the  water  came  through  in  great  force,  and  frequently  the 
measuring  boxes  were  found  running  over  ;  hence  wo  niado  a  chaugo  to  the  effect  of 
giving  every  one  a  spout  just  largo  enough  to  take  what  water  he  wants,  and  not  give 
a  chance  to  steal. 

Under  the  old  measurement  system,  the  averago  supply  for  three  or  four  years  was 
throe-fourths  of  an  inch  to  a  cultivated  acre.  Farmers  putting  in  one  hundred  acres 
had  75  inches  of  water  for  the  season.  We  sell  from  May  1  to  October  1 ;  that  is,  if  it 
is  called  for  so  early  in  May.  Tho  water  runs  day  and  night,  but  not  more  than  three- 
fourths  of  tho  timo  during  tho  season.  The  average  cost  for  water  with  us  is 
$1  12$  an  acre.  On  the  old  farms  grain  is  not  irrigated  more  than  twice  iu  a  season ; 
on  many  not  more  than  once. 

The  Smith  Ditch  Company,  of  Denver,  charge  this  year  $3  an  inch,  measured  in  our 
way:  for  three  provious  years  they  charged  §5  an  inch.  Tho  farmers  on  Kansom 
Creek  aro  charged  $2  an  acre. 

Judge  Osborne  delivered  an  address  before  the  Greeley  Farmers'  Club 
which  seems  to  be  specially  applicable  to  Colorado  farming.    He  said : 

I  came  to  this  country  to  mine,  and  undertook  it  for  about  four  mouths,  and  within 
that  time  I  found  tho  gold  and  silver  very  much  mixed  with  rocks  and  dirt,  and  in  many 
places  hard  to  get  at.  I  turned  my  attention  to  other  business  which  was  quito  lucra- 
tive for  a  few  months,  and  then  I  turned  lace  about  for  tho  valley,  and  found  "  Paradise 
Lost"  on  Big  Thompson.  There  I  gave  attention  to  stock-raising  and  farming,  in 
which  I  havo  been  quite  successful,  though  not  so  much  so  as  many  that  have  nad 
more  means.  I  find  there  is  nothing  like  sticking  to  business.  The  first?  year  or  two 
wero  seasons  of  experiment.  I  knew  nothing  of  irrigation,  and  could  not  find  anybody 
who  did.  I  thought  we  could  raiso  a  crop  on  the  islands  and  bends  of  the  creek,  and 
in  fact  thought  it  was  tho  only  land  that  was  rich  enough  to  produce.  Iu  1862, 1863,  and 
1804  1  farmed  these  lands,  but  that  was  the  year  of  high  water,  which  Hooded  my  en- 
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tiro  crop,  garden  and  all.  The  waters  began  to  abate  on  the  27th  of  May,  and  I  com- 
menced plowing  on  the  second  bottoms,  made  garden,  and  put  in  an  entire  new  orop, 
and  have  never  raised  a  better  one,  and  without  irrigation. 

Experience  teaches  me  that  fall  plowing  needs  less  irrigation  than  spring  plowing, 
and  that  oats  will  stand  more  water  than  wheat.  I  reached  these  conclusions  by  ex- 
perimenting, first  with  a  crop  of  winter  wheat,  which  I  did  not  need  to  irrigate.  The 
ground  became  well  settled,  and  the  wheat  covered  the  ground  before  the  warm,  dry 
weather  came  on.  I  discovered  that  oats  would  stand  more  water  than  wheat  in  the 
season  that  grasshoppers  visited  us.  I  tried  to  drown  them,  but  I  could  not,  for  they 
would  crawl  to  the  top  of  the  oats  and  wheat  blades,  and  bid  defiance. 

We  can  raise  good  crops  here  if  we  do  our  duty,  and  take  especial  pains  to  keep 
water  in  full  supply.  You  cannot  .always  tell  exactly  where  the  lateral  ditches  should 
run.  A  main  ditch  must  be  provided  on  the  highest  ground;  but,  in  my  experience.  I 
have  found  it  necessary  to  wait  until  water  is  brought  on  before  establishing  too 
smaller  water-courses.  I  have  run  water-courses  through  grain  after  it  was  well  up ; 
and  though  this  seemed  wasteful,  still,  on  the  whole,  it  was  profitable.  It  costs  a  great 
deal  to  irrigate,  more  than  some  represent;  still,  tne  large  yield  will  pay  for  all  out- 
lays. I  have  raised  wheat  which  was  so  heavy  that  in  throwing  my  hat  upon  it  from 
a  distance  it  would  remain  on  top.  We  find  that  our  land  does  not  require  half  the 
water,  after  a  few  years,  that  it  did  at  first.  I  think  that  such  land  as  you  have 
should  be  flooded,  and  that  it  will  not  do  to  depend  upon  soakage.  With  a  good  head 
of  water  a  man  will  do  well  if  he  can  irrigate  an  acre  a  day.  Do  not  undertake  to 
irrigate  with  a  small  stream.  Water  enough  must  be  had  to  keep  a  man  constantly 
busy,  and  he  must  not  stand  waiting  for  the  water  to  make  its  way,  for  it  will 
do  no  such  thing ;  he  must  keep  along  with  the  water,  hoe  in  hand,  conducting  to  this 
place  and  that,  and  see  to  it  that  every  noint  of  the  field  is  watered.  To  turn  water 
upon  a  field  or  garden  and  go  off  expecting  it  will  do  what  is  required,  is  useless ;  for 
it  will  make  no  progress,  or  it  will  run  in  wrong  directions.  It  is  true  that,  where  the 
pocket-gophers  are  in  the  ground  and  have  made  passage  ways  the  water  will  run 
for  several  rods,  and  irrigate  well.  Their  work  may  be  detected  by  the  fresh  dirt 
thrown  up,  but  there  are  no  visible  holes.  The  work  of  prairie-dogs  is  different ;  they 
have  deep  holes,  and  water  running  into  them  will  be  wasted,  ouch  holes  must  bo 
stopped.    I  have  seen  no  land  in  Colorado  which  will  not  yield  well  if  water  is  applied. 

Ground  plowed  in  the  fall  will  stand  more  dry  weather  than  when  plowed  in  the 
spring.  I  sow  from  ninety  to  one  hundred  pounds  of  wheat  to  the  acre;  and  as  many 
as  ninety  pounds  of  oats,  and  one  hundred  pounds  of  barley.  In  early  sowing  the  grain 
soon  covers  the  ground  where  it  settles,  and  the  water  is  more  easily  run  over  the  sur- 
face while  moisture  is  retained.  Ground  should  always  be  roiled,  to  pack  it  on  the 
surface.  I  once  sowed  oats  without  rolling,  and  only  a  part  came  up ;  then  I  rolled 
the  whole,  and  it  all  came  up. 

Irrigating  ground  to  start  the  grain  I  think  impracticable,  except  on  small  pieces,  as  it 
woulurequire  a  vast  amount  of  water,  far  more  than  any  one  would  suppose,  and  would 
keep  busy  four  or  five  men  to  the  acre.  Therefore,  we  all  depend  upon  snow  and  rain 
to  get  the  grain  above  ground.  I  put  my  grain  in  deep,  and  prefer  to  have  the  ground 
rather  rough  until  after  sowing,  when  I  narrow  and  pulverize  thoroughly. 

I  sowed  about  two  acres  of  timothy  and  clover,  which  did  well.  At  first  the  clover 
occupied  the  ground ;  after  that  the  timothy  come  in,  and  now  there  is  no  clover.  I 
cut  about  two  tons  of  timothy  hay  to  the  acre,  and  it  is  this  which  gives  us  the  first 
green  grass  in  the  spriug.  Clover  does  best  on  upland.  The  weeds  are  a  great  cause  of 
difficulty  in  getting  a  stand  of  grass  on  the  bottoms ;  and  I  had  to  weed  my  timothy  and 
clover.  It  will  be  several  years  before  you  will  be  troubled  with  weeds  on  the  upland; 
need  never  be  troubled  if  you  keep  them  down  as  they  appear.  It  is  a  good  plan  to 
sow  timothy  along  your  ditches ;  by  so  doing  I  am  getting  a  good  sod,  while  wasting 
is  prevented. 

We  grow  as  good  corn  hero  as  is  grown  anywhere,  but  the  crop  is  not  so  large  as  in 
Illinois ;  I  should  say  not  to  exceed  an  average  of  25  bushels  to  the  acre.  We  plant 
any  time  after  the  first  of  May.  It  will  mature  if  planted  by  the  20th.  One  advantage 
with  com  is  that  it  can  be  put  in  and  gathered  when  there  is  no  other  work ;  and  after 
it  js  ripe  it  may  stand  in  the  field  for  years  without  injury.  Corn  will  not  mature 
without  water.  I  should  plant  about  live  inches  deep,  and  I  have  planted  on  sod,  with 
a  spade.  A  hand  corn-planter  does  well.  There  is  no  use  of  planting  corn  in  dry 
ground,  for  it  will  never  come  up.  I  find  that  it  pays  to  do  work  well,  and  that  when 
more  work  is  undertaken  than  can  bo  done  well  your  labor  is  thrown  away. 

You  will  be  likely  to  experience  some  trouble  in  getting  garden  seeds  to  grow.  I 
have  found  it  a  good  plan  to  lay  boards  on  the  rows,  when  seeds  are  planted,  for  moist- 
ure is  drawn  up,  and  the  seeds  are  sure  to  start.  When  they  are  ready  to  break 
through  remove  the  boards.  It  will  not  do  to  plant  as  shallow  as  in  the  States.  When 
we  commenced  we  knew  nothing  whatever  of  irrigation,  and  wo  were  told  to  do  *hi*y 
and  to  do  that,  and  there  wore  a  dozen  ways.  Something  mjiy  be  gained  from  our 
experience. 
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For  onr  main  crop  of  potatoes  we  depend  first  on  the  Neshannock,  and  nest  on  tho 
Early  Goodrich.  Of  the  first  I  have  raised  over  400  bushels  to  the  aore ;  tho  average 
yield  is  150  to  200  bushels.  Bottom  land  will  produce  most,  but  on  upland  the  quality 
is  superior.  Some  cover  with  a  plow,  and  others  with  a  hoe,  in  well-prepared  furrows. 
1  plant  in  rows  3  feet  apart  and  18  inches  in  the  row,  harrowing  iust  as  they  are 
coming' up ;  then  work  with  a  double  shovel,  and  lay  by  with  a  single  shovel.  The 
Early  Rose  has  done  well,  but  whether  it  is  best  for  general  planting  or  not  remains  to 
be  seen.  Potatoes  are  injured  by  being  flooded;  to  run  the  water  between  the  rows 
is  sufficient.    Last  year  I  raised  1,100  bushels  on  the  bottom,  and  did  not  irrigate  at  all. 

We  have  had  much  trouble  with  grasshoppers,  though  not  of  late  years,  and  we  have ' 
learned  so  to  manage  them  that  our  crops  never  fail  wholly..  I  see  there  are  no  eggs 
laid  this  year ;  when  they  are  laid  it  is  a  good  plan  in  plowing  to  bury  them  deep. 
There  are  several  kinds  of  grasshoppers,  but  there  is  only  one  variety  winch  does  any 
harm.  When  they  came  thick  we  used  to  open  all  the  ditches,  and  conduct  them  on  down 
as  far  as  they  could  float,  and  thus  the  farms  above  were  rid  of  part  of  them,  at  least 
They  never  cover  a  whole  county ;  and  sometimes  they  destroy  only  a  part  or  a  corner 
of  a  field,  and  then  suddenly  disappear. 

Mr.  Elisha  Evans,  of  Denver,  finds  objections  to  flooding  land,  inas- 
much as  on  parts  of  the  field  water  will  be  likely  to  stand  and  cause  the 
ground  to  bake ;  hence  he  is  in  favor  of  making  the  ground  as  level  as 
possible,  and  then  using  a  machine  which  causes  the  water  to  run  in 
little  channels,  a  method  which  would  seem  to  commend  itself.  He 
gives  the  following  directions :  1st  Plow  deep.  2d.  Avoid  "  dead  far- 
rows "as  much  as  possible.  3d.  Endeavor  to  make  your  land  level, 
and  keep  it  so.  4th.  Pulverize  the  soil  thoroughly.  5th.  Sow  pure, 
good  seed,  and  do  it  properly.  Cth.  Kun  your  head  ditches  on  a  grade 
of  not  more  than  a  half-inch  per  rod,  and  live  to  twenty  rods  apart  7th. 
Run  your  harrow  in  the  direction  you  wish  to  irrigate.  8th.  When  the 
grain  is  up  and  well  rooted,  the  ground  moist,  (not  wet,)  roll  at  right 
angles  with  your  head  ditches.  9th.  Commence  irrigating  before  the 
crop  begins  to  suffer  from  drought,  and  do  not  quit  because  you  have 
a  slight  rainfall. 

THE  NEW  MEXICAN  METHOD. 

All  the  preceding  directions  refer  to  land  which  lies  nearly  level,  or 
which  with  some  little  work  can  be  made  so ;  but  it  is  manifest  that 
when  land  is  uneven  great  difficulties  must  arise  in  getting  water  over 
it.  In  New  Mexico,  where  irrigation  has  been  practiced  over  one  hun- 
dred years,  and  where  considerable  uneven  land  has  been  cultivated, 
terraces  or  benches  have  been  constructed.  It  seems,  however,  that  in 
the  course  of  time  the  best  of  the  soil  of  the  upper  terraces  is  washed 
to  the  lower  ones ;  henoe  much  of  such  land  has  become  quite  poor.  In 
the  hands  of  skillful  cultivators  this  evil  undoubtedly  can  be  avoided. 
Governor  Hunt,  living  near  Denver,  has  some  land  of  this  nature,  which 
is  used  more  for  the  purpose  of  growing  clover  than  any  other  crop. 
We  give  his  system  of  management : 

My  land  being  very  uneven,  I  experienced  more  difficulty  than  those  who  may 
locate  upon  more  favorable  ground,  and  for  this  reason  was  compelled  to  divide  it  into 
small  beds  or  lands  of  15  to  §5  feet,  with  back  furrowing  (to  form  a  levee)  from  three 
to  fiVe  furrows,  and  after  that  threw  all  the  furrows  down  hiU,  and  finished  up  with 
shovel  and  limo ;  an<L  when  completely  and  deeply  plowed,  dragging  a  heavy  stick  of 
square  timber  laterally  from  end  to  end  of  each  bed,  until  all  the  little  elevations  wero 
dragged  into  the  depressions.  I  then  harrowed  it  thoroughly,  applied  plenty  of  seed, 
andTafterward  rolled  with  a  heavy  roller.  The  most  favorable  time  to  seed  is  when  the 
early  spring  rains  are  likely  to  fall,  natural  irrigation  being  far  preferable  for  starting 
such  tender  plants.  A  top  dressing  of  fine,  well-rotted  manure  is  of  the  greatest  ad- 
vantage in  preventing  the  earth  from  cracking  after  the  frequent  flooding.  In  case  the 
land  descends  in  two  or  more  directions,  as  is  often  the  case,  I  divide  these  long  beds 
into  others  of  convenient  size,  each  having  a  different  level,  and  each  provided  with  a 
bank  or  level  on  the  lower  side  of  sufficient  height  and  strength  to  admit  of  flooding 
to  a  depth  of  two  inches.  If  the  descent  is  not  too  rapid  it  is  much  better  to  level 
each  bed  bo  that  the  water  can  stand  of  uniform  depth  all  over  it;  but  when  this  level- 


582  AGRICULTURAL  KEPCKT. 

ins:  will  rnt  -way  too  much  of  the  surface  soil,  let  the  level  be  high  enough  to  ~  back- 
water "*  •  >\  f-r  the  upper  side.     My  main  ditch  is  arranged  to  throw  its  entire  contents 
ia*o  tb^  hlcrbest  of  these  beds,  through  a  shnee-box  with  gate.    A  few  minutes  serve 
to  Jill  tLX  while  the  surplus  water  is  discharged  into  the  next  lower  bed.  through  a 
box  constructed  as  follows :    Take  three  pieces  of  inch  board  12  to  H  inches  wide  and 
^to  ?,  feet  long,  nailed  together  like  three  sides of  a  box,  braced  across  the  open  or  top 
mdf.     In  this  box  I  fa&ten  a  stationary  gate,  coining  within  three  inches  of  the  top. 
The  bcx  I  pack  in  the  levee  so  firmly  that  there  will  be  no  leakage  around  it.  and  of 
such  height  that,  when  the  water  has  entirely  covered  the  upper  bed,  the  surplus  will 
escape  over  this  half-open  Blnice,  falling  in*  the  box  before  striking  the  ground,  by 
which  the  force  of  the  current  is  broken  and  the  water  is  thus  prevented  from  tearing 
up  the  soil.      By  the  same  process  a  long  succession  of  beds  can  be  thoroughly  and 
quickly  watered  without  labor  or  waste  ;  and  also  be  made  to  do  service  while  the 
owner  is  Bleeping,  and  in  case  of  a  rainfall  none  is  lost.    When  the  last  bed  begins  to 
fill,  I  shut  the  main  gate  and  leave  each  bed  of  the  series  to  soak  away  gradually. 
However,  if  the  succession  of  beds  is  too  long,  the  first  gets  too  much  water,  and  the 
last  scarcely  enough ;  therefore  it  is  desirable  to  have  a  sluice-box  for  each  bed,  inde- 
pendent of  the  re»tT  connecting  directly  with  the  ditch.    The  larger  the  bed  the  better, 
for  less  land  is  occupied  by  the  levees,  and  it  is  easier  to  work  the  land  and  gather  the 
crops.    If  possible,  employ  an  engineer  to  determine  and  mark  the  level  for  beds  and 
levees,  for  much  time  and  expense  will  be  saved  by  it.    The  clover  once  up  and  once  set, 
it  is  safe  from  everything  except  drought ;  and  until  it  has  grown  enough  to  shade  the 
ground  somewhat,  great  care  must  be  exercised  to  prevent  its  being  burned  up  by  sun 
and  wind.    After  this  water  does  the  rest.    In  my  own  case  this  treatment  has  brought 
the  following  results:    My  first  successful  experiment  was  with  a  small  piece  of  land 
measuring  about  one-eighth  of  an  acre,  sown  one-half  with  common  red  clover,  the  other 
with  lncern  or  blue  Mexican*    This  piece  supplied  almost  the  entire  summer  feed  for 
two  cows,  during  three  summers,  being  cut  three  or  four  times  each  season.    In  August. 
1*G9, 1  sowed  half  an  acre  of  common  red.  slightly  mixed  with  white.     This  was  well 
seeded,  came  up,  and  nearly  covered  the  ground  before  winter  set  in.    In  the  spring  it 
began  to  grow  at  least  a  month  earlier  than  the  hardy  weeds  which  had  threatened  to 
choke  it  out.  and  at  last  it  smothered  every  weed  and  spear  of  wild  grass  which  started 
among  it.    During  the  winter,  while  the  ground  was  frozen,  I  had  a  small  quantity  of 
fine  manure  scattered  over  it,  causing  a  perceptible  increase  in  its  thrift  and  nutritious 
qualities.    I  cut  the  third  crop  September  15,  when  it  stood  12  to  15  inches  high.    From 
these  crops  I  fed,  from  May  to  July  15,  two  cows  and  an  average  of  four  horses,  and 
since  the  last  date,  five  cows,  eight  sheep,  and  four  horses,  the  clover  forming  almost 
their  only  food.    Of  course  the  horses  were  fed  with  grain,  but  the  clover  took  the  place 
of  hay.    The  entire  space  occupied  by  clover  will  barely  measure  two  acres ;  so  you  can 
form  some  idea  of  its  enormous  yield.    No  place  in  Colorado  could  be  more  unprom- 
ising than  the  very  spot  on  which  I  have  this  year  made  three  crops  of  clover.    The 
soil  was  below  the  average  of  my  farm  in  quality,  but  it  has  been  flooded  ten  or  twelve 
times  during  the  season,  and  aided  by  the  top  spreading  of  manure.    I  have  also  had 
one  crop  from  last  spring's  seeding,  on  ground  which  had  no  manure,  irrigated  as  I 
have  described.    Of  course  this  system  of  irrigation  must  be  too  expensive  for  large 
farmers,  although  during  the  present  season  I  have  taken  more  oats  from  one  acre  thus 
treated,  than  from  four  acres  irrigated  in  the  ordinary  manner. 

These  experiments  convince  me  that  farming  in  Colorado  resolves  itself  into  a  ques- 
tion of  water  and  its  judicious  application.  My  own 'efforts  have  been  confined  to  the 
sandy  loam  and  gravelly  soils,  and  I  would  apply  this  system  only  to  such.  Having 
had  no  experience  in  cultivating  tbo  heavy  clay  soils,  I  cannot  speak  confidently  with 
reference  to  them. 

From  the  experience  of  the  Greeley  colonists,  which  of  necessity  was 
imperfect,  because  they  did  not  get  water  upon  the  land  until  late  in 
Jtme,  Mr.  Meeker  concludes:  1st  Gardens  require  water  at  least  once 
a  week ;  grain,  once  in  two  or  three  weeks.  2d.  The  ground  must  be 
level,  or  tree  from  elevations  and  depressions,  and  dead  furrows  should 
always  be  avoided.  3d.  When  water  is  to  be  applied,  a  large  head  ta 
needed,  so  that  the  ground  may  be  covered  as  quickly  as  possible.  Half 
enough  water  is  little  better  than  no  water.  When  irrigating  is  to  be 
done,  a  man  must  be  with  the  water  all  the  time,  for  if  left  to  itself,  the 
work  is  certain  not  to  be  done.  4th.  A  great  deal  of  judgment  is 
required,  and  no  positive  directions  can  be  given  so  that  a  man  would 
not  be  under  the  necessity  of  adding  something  of  his  own  knowledge, 
because  no  two  pieces  jof  ground  are  alike,  and  each'  requires  especial 
study,    oth.  Farming  by  irrigation  is,  on  the  whole,  more  profitable 
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than  in  places  where  rain  is  depended  upon,  because  the  yield  of  crops 
is  increased,  and  because  there  must  be  large  sections  of  land  adja- 
cent which  cannot  be  irrigated,  and  which,  being  devoted  to  stock-grow- 
ing, a  fiord  a  good  market  for  the  comparatively  limited  supply. 
The  certainty  and  exactness  which  enter  into  the  pursuit  of  farming 
by  irrigation  tend  to  make  it  more  attractive  than  when  floods  and 
drought  take  away  a  heavy  percentage  from  the  labors  of  the  year. 

One  thing  must  be  especially  considered  with  reference  to  farming  in 
Colorado,  and  also  in  the  whole  region  of  the  immediate  eastern  slope 
of  the  Eocky  Mountains;  which  is,  that  there  are  no  fall  rains  as  in 
Utah,  California,  and  in  all  oriental  countries.  From  September  24, 
1870,  to  March  24,  1871,  not  a  drop  of  rain  fell,  aud  but  a  slight 
quantity  of  snow;  although  within  a  distance  of  thirty  miles,  among 
the  mountains,  there  were  frequent  rains,  and  in  many  places,  in  full 
sight,  snow  fell  day  after  day  and  month  after  month,  which,  when 
spring  comes,  will  melt  and  fill  to  the  banks  the  many  rivers  and 
mountain  torrents  pouring  out  into  the  plains,  giving  through  all 
the  summer  season  abundance  of  water  for  the  irrigating  canals. 
This  absence  of  rain  during  the  fall  and  winter  leaves  the  gr^ss 
of  the  vast  plains  to  cure  into  hay;  and,  remarkable  as  the  statement 
may  seem,  it  is  still  true  that  here  thousands  of  cattle  live  all  winter 
and  grow  fat  without  any  other  feed  whatever. 

The  irrigating  canal  s  of  the  Greeley  col ony  are  the  m  ost  extensi  ve  in  Colo- 
rado,and  they  make  an  aggregate  length  of  about  forty  miles ;  while  of  lat- 
erals there  must  be  as  many  more  miles,  which  will  supply  water  for  at  least 
30,000  acres.  The  cost  has  been  about  $45,000,  but  a  considerable  addi- 
tional outlay  will  be  required  in  bringing  the  water  in  small  ditches  to 
the  several  farms.  Some  years,  however,  will  be  likely  to  pass  before 
the  whole  of  this  land  will  be  brought  under  cultivation,  for  in  making 
canals  it  is  always  important  that  they  should  have  greater  capacity  than 
is  immediately  required.  The  size  of  outlying  farms  ranges  from  five 
to  eighty  acres.  It  is  conceded  that  forty  acres  make  a  farm  as  large 
as  one  man  can  possibly  cultivate,  while  it  is  granted  that  five  acres  will 
produce  all  the  food  that  a  common  family  can  consume. 

In  a  country  so  new  and  so  rich  in  resources  of  every  kind  as  Colorado, 
only  a  part  of  its  capabilities  oan  be  learned  at  a  time.  The  future 
prospect  is  extremely  promising,  and  the  possibilities  of  the  country  are 
likely  to  attract  the  attention  of  the  American  people  for  many  years. 

IRRIGATION  IN  TEXAS. 

The  following  account  of  irrigation  in  the  San  Antonio  Valley  is 
given  by  Thomas  H.  Stribling,  in  a  letter  to  the  Commissioner  of  Agri- 
culture : 

The  San  Antonio  Valley  was  first  settled  by  the  Spaniards  about  the  year  1718.  It 
was  not  until  after  1740  that  the  principal  works  for  irrigation  were  completed.  They 
were  projected  and  superintended  by  the  missionaries  of  the  (Jesuit)  Dominican 
and  Franciscan  orders,  the  Indians  of  the  missions  established  at  various  points  in  the 
valley  doing  the  manual  labor. 

The  irrigable  portion  of  the  valley  has  an  averago  width  of  about  a  mile,  but  land 
has  been  irrigated  for  a  distance  of  fourteen  miles.  The  soil  of  the  vaUey  is  a  rich 
black  mold,  and  very  deep.  The  river  bursts  full  grown  from  tho  base  of  a  range  of 
hills;  about  four  miles  above  the  city  of  San  Antonio.  From  the  springs  to  the  city  tho 
fall  is  34  feet ;  in  tho  next  ten  miles  about  40  feet.  Two  of  the  main  irrigating  canals, 
or  ditches,  as  wo  caU  them,  are  taken  out  a  few  hundred  yards  from  the  head  of  the 
river,  one  from  each  side.  They  skirt  tho  outer  edges  of  the  vaUey.  A  third  ditch  is 
taken  from  the  San  Pedro,  a  smaU  tributary  coming  from  the  west.  Many  branches 
rim  from  the  main  ditches,  reaching  every  part  of  tho  vaUey. 

The  lands  were  granted  with  reference  to  irrigation.  Indeed  the  grant  of  water  (so 
many  hours  of  water)  was  the  prime  object,  and  was  in  proportion  to  the  amount  of 
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land.  A  light  tax  waa  levied  annually  to  keep  the  ditches  in  repair.  There  was,  and 
still  is,  a  ditch  commissioner  to  keep  the  ditches  in  order,  and.  see  that  every  man  gets 
hi!)  water  at  the  allotted  time,  to  prevent  niching,  &c.  Fines  are  imposed  for  breaches 
of  the  rules.  The  time  for  irrigation  is  once  in  ten  days,  and  the  hours  are  fixed. 
Every  man  has  his  dam  and  gate,  and  when  his  hour  arrives  (the  man  above  having 
finished  irrigating  and  raised  his  gate)  he  lowers  his  gate,  and  at  once  the  water  over- 
flows his  land.  A  busy  time  follows.  The  water  may  seem  very  perverse  in  seeking 
its  level,  but  hoe  in  hand,  he  trenches  here  and  dams  there,  until  ail  the  ground  is  wet. 

The  land  should  be  well  prepared  beforehand,  and  the  rows,  beds,  &c,  be  constructed 
with  reference  to  the  ditch.  Borne  skill  is  necessary  to  do  this  work  properly,  bat  it  is 
soon  acquired.  There  is  no  great  mystery  about  it,  and  with  a  little  experience  and 
reflection  all  difficulty  disappears.  Ordinarily  it  requires  about  a  third  more  labor  to 
cultivate  by  irrigation  than  without  it. 

In  old  Spanish  times  five  or  six  thousand  acres  were  irrigated,  but  hardly  half  that 
number  is  now  under  irrigation.  Three  ditches  taken  out  below  the  city  are  not  now 
used,  but  they  will  soon  be  repaired  and  even  new  ditches  made,  and  more  land  will 
be  cultivated  than  ever  before.  * 

Irrigable  land  everywhere  in  the  valley  is  worth  $100  to  $200  per  acre,  while  adjoin- 
ing land  of  the  same  soil,  but  not  irrigable,  is  not  worth  $5  per  acre.  Sixty  to  seventy 
years  ago  wheat  grown  and  ground  here  was  packed  on  mules  to  supply  the  United 
States  military  posts  in  Western  Louisiana. 

The  system  of  embankments,  canals,  &c.,  adopted  by  the  Spaniards  for  irrigation,  seems 
almost  perfect,  but  their  cultivation  of  the  soil  was  rude.  In  one  respect,  particularly, 
it  was  very  bad.  They  were  always  taking  from,  and  never  adding  to,  the  soiL  The 
idea  of  manuring  never  entered  their  heads.  In  the  spring  they  raxed  up  and  burned 
everything  above  ground.  Even  now  we  cultivate  badly,  but  a  spirit  of  reform  and 
progress  is  being  awakened. 

Much  of  our  land  has  been  improved  by  manuring.  Three  hundred  to  four  hundred 
bushels  of  sweet  potatoes  per  acre  are  not  an  extraordinary  crop.  Of  sorghum  sown 
broadcast  for  fodder  I  have  known  twelve  tons  grown  on  an  acre,  three  cuttings  a  year. 
The  ribbon  cane  grows  to  great  perfection.  Corn  and  cotton  do  well.  Irrigation  is  of 
great  value  to  orchards,  shrubbery,  ornamental  trees,  &c.  For  gardening  it  is  of  in- 
estimable value.  We  have  the  greatest  abundance  and  variety  of  vegetables  almost 
the  year  round.  All  kinds  of  melons,  cabbages,  turnips,  tomatoes,  beans,  peas,  dce^ 
are  raised  in  great  profusion.  I  know  of  no  cheaper  vegetable  market  in  the  United 
States.  Beautiful  streams  of  pure,  clear  water  run  through  every  part  of  our  city,  and 
seem  to  reach  every  man's  door.    They  are  the  glory  of  San  Antonio. 


PRACTICAL  NOTES  ON  UNDERDRAINING. 

The  following  communication,  from  Mr.  S.  E.  Todd,  of  New  York  City, 
embodies  the  results  of  bis  experience  and  observation  in  underdrain- 
ing: 

There  are  vast  tracts  of  land  which  are  cultivated  every  year,  besides  certain  por- 
tions of  cultivable  land,  which  are  not  considered  wet  at  any  season  of  the  Year,  the 
Sroductiveness  of  which  might  be  greatly  increased  by  a  system  of  thorough  under- 
raining.  Of  course  there  are  large  areas  which  never  did  and  never  will  re- 
quire underdraining,  as  nature  has  made  ample  provision,  in  the  character  of  the  sub- 
stratum, for  the  effectual  removal  of  all  the  water  that  will  not  be  retained  by  absorp- 
tion. Whether  the  ground  be  underdrained  or  not,  the  surface  soil  and  substratum 
will  retain  all  the  water  that  may  fall  on  the  surface,  or  that  percolates  through  the 
strata  from  springs,  until  the  greater  capacity  of  the  soil  to  absorb  moisture  has  been 
reached.  If  good  tile  drains  be  constructed  every  ten  feet  distant,  wlieu  the  pores  of 
the  soil  are  filled,  the  surplus  water  will  flow  into  the  drains.  There  need  be  no  fear 
that  underdraining  will  render  land  too  dry.  The  soil  will  hold  all  the  moisture 
that  vegetation  requires.  Many  of  our  best  farmers  affirm  that  draining  dry  soils  tends 
to  promote  desirable  dampness  during  r>3riods  of  dry  weather. 

During  a  discussion  of  the  subject  ot  thorough  underdraining,  at  a  legislative  agri- 
cultural meeting  at  Albany,  New  York,  one  of  the  best  farmers  of  the  Empire  State, 
who  has  had  extensive  experience  in  underdraining  wet  and  comparatively  dry  till- 
able ground,  stated  that  '*  an  underdrained  soil  will  be  found  damper  in  dry  weather 
titan  it  it  had  not  beeu  underdrained,  and  the  thermometer  will  show  a  higher  tempera- 
ture in  cold  weather  and  cooler  in  hot  weather,  where  the  subsoil  has  been  under- 
drained,  tbuu  if  no  underdrains  had  been  made."  These  facts  are  accounted  for  on  the 
principle  alluded  to  under  another  head,  that,  evaporation  being  a  cooling  process,  anil 
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moisture  being  absorbed  from  the  atmosphere  rather  than  yielded  up  to  the  dry  air, 
the  temperature  is  maintained  at  a  higher  degree  thaa  it  would  be  if  the  water-line 
were  nearer  the  surface.  With  the  foregoing  remarks  we  may  understand  what  kind 
of  ground  needs  nnderdraining,  as  well  as  what  kind  will  not  be  sufficiently  benefited 
to  justify  the  expense  of  nnderdraining.    Some  land  is  only  wet  a  little  in  the  early 

Eart  of  spring,  or  during  very  wet  periods  in  summer.  Of  course  such  ground  would 
e  benefited  by  a  thorough  system  of  underdrawing  only  in  proportion  as  it  is  too 
wet.  Some  ground  may  be  so  nearly  " dry  enough"  that  it  would  never  pay  to  under- 
drain  it,  although  underdrains  would  be  of  more  or  less  advantage.  The  main,  prac- 
tical consideration  is,  what  land  may  be  improved  in  fertility  to  such  an  extent,  by  a 
system  of  nnderdraining,  as  to  warrant  the  expense  of  excavating  and  filling  ditches 
with  ilea,  stones,  or  wood.  In  most  instances  underdraining  may  be  considered  as  a 
system  of  profit  or  loss.  Where  land  is  very  cheap,  and  the  products  of  the  farm  are 
sold  at  prices  which  barely  cancel  the  expense  of  production,  it  may  pay  to  underdrain 
certain  portions  of  the  cultivable  land,  and  it  may  not.  Of  course  there  would  bo 
many  modifying  circumstances  to  affect  the  profit  arising  from  the  increased  amount 
of  products  and  the  expense  of  making  the  drains.  In  case  a  tiller  of  the  soil  could 
not  increase  his  crops  in  a  few  years  in  sufficient  quantities  to  cancel  the  expense  of 
making  drains,  it  may  be  said  that  it  would  not  pay  to  underdrain,  although  the  pro- 
ductiveness of  the  ground  might  be  somewhat  improved  by  nnderdraining.  On  the 
contrary,  where  the  price  of  land  is  high,  and  a  ready  market  for  farm  products  is  at 
hand,  it  will  usually  pay  well  to  underdrain  land  that  exhibits  only  slight  signs  of  ex- 
cessive moisture. 

1.  Grass  land,  whether  meadow  or  pasture,  where  red  clover  is  lifted  out  by  the 
frosts  of  winter,  can  be  greatly  improved  by  underdraining. 

2.  Any  kind  of  land,  where  the  cultivated  grasses,  sucn  as  timothy,  (Phlewm  prar 
tense,)  orchard  grass,  (Dactylis  glomerata,)  or  other  upland  grasses,  do  not  grow  luxuri- 
antly, and  where  tufts  and  scattering  spears  of  wild  grass  are  coming  in  and  crowding 
out  such  plants  as  should  occupy  the  entire  ground,  may  be  greatly  improved  by  nn- 
derdraining. 

3.  Lands  with  a  heavy  and  retentive  subsoil,  whether  the  surface-soil  be  a  light 
loam,  a  mixed  soil,  in  which  black  muck  and  leaf-mold  constitute  the  predominating 
characteristics,  or  a  light,  clay  loam,  if  the  surface  retains  water  in  small  ponds  one  or 
two  days  after  a  heavy  fall  ot  rain,  should  be  underdrained. 

4.  Slopes  of  hills,  where  the  subsoil  is  almost  impervious  to  water,  and  where  differ- 
ent strata  crop  ont,  between  which  water  works  out  and  saturates  the  entire  soil  at 
certain  seasons,  may  be  greatly  benefited  by  deep  nnderdraining. 

5.  Heavy,  unctuous  clay  land,  and  any  heavy  ground  whioh  is  to  be  appropriated  to 
the  cultivation  of  either  spring  or  winter  wheat,  rye  or  barley,  in  case  the  surface  is  at 
all  disposed  to  heave  out  the  young  plants,  should  be  well  underdrained  by  cutting 
ditches  thirty  to  forty  feet  apart  over  the  entire  field. 

6.  Heavy  land,  or  even  light  soils,  where  fruit  trees  are  to  be  transplanted  for 
orchards,  if  the  water-line  in  the  soil  and  subsoil  is  not  at  least  three  feet  below  the 
surface,  should  be  improved  by  deep  drains. 

7.  All  land  about  dwellings  and  out-buildings  of  such  a  retentive  character  that 
water  will  stand  in  post- holes  or  in  little  excavations  during  the  early  portion  of  the 
growing  season,  as  well  as  late  in  the  autumn,  should  be  well  underdrained. 

8.  Land  to  be  used  as  a  flower  or  vegetable  garden,  where  early  produce  is  to  be  cul- 
tivated, should  be  well  underdrained,  as  security  against  injury  from  protracted  dry 
weather  in  summer,  and  the  injurious  influences  of  long  and  cold  storms  in  the  vernal 
months.  Plants  started  in  the  growing  season  should  not  be  exposed  to  a  serious  set- 
back, arising  from  a  long  and  cold  storm,  and  a  complete  inundation  of  the  mellow  seed- 
bed. The  same  is  true  of  most  kinds  of  flowers.  It  will  take  them  a  long  time  to  recover 
from  the  detrimental  effects  arising  from  a  cold  storm  of  ten  days1  duration,  during 
which  the  roots  have  been  standing  in  a  soil  saturated  with  "snow -cold"  water.  The 
water-line  must  be  sunk  at  least  thirty  to  forty  inches  below  the  surface. 

9.  Deep  underdrains  should  be  sunk  by  the  sides  of  highways,  where  the  rolling 
wheels  of  passing  vehicles  frequently  make  deep  holes  and  ruts  which  retain  water 
longer  than  one  or  two  days.  Many  a  bad  piece  of  highway  may  bo  made  satisfacto- 
rily dry  by  simply  sinking  a  deep  underdrain  on  the  upper  side  of  the  carriage  track, 
to  cut  off  all  the  surplus  water  that  is  constantly  working  down  from  the  land  above, 
and  which  keeps  the  bed  of  the  road  wet  during  most  of  the  days  of  spring  and 
autumn. 

10.  Shallow  valleys  and  river  flats  through  which  small  streams  of  water  often  wind 
and  double,  like  the  Mississippi  River,  rendering  worthless  a  broad  area  of  good  land, 
should  be  improved  by  cutting  a  large  ditch  of  sufficient  capacity  to  carry  any  amount 
of  water  that  will  ever  be  likely  to  flow  there. 

11:  Morasses,  frog-ponds,  fever  and  ague  4ioles,  and  all  low,  marshy  ground  near  hu- 
man habitations  should  be  thoroughly  drained,  and  the  land  should  be  cultivated  in 
some  way  or  other,  if  nothing  but  grass  be  allowed  to  grow.    Such  places  are  almost 
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always  a  source  of  malarial  disease.  Nearly  all  can  be  drained  at  a  comparatively 
small  expense.  After  the  surplus  water  has  been  removed,  and  the  soil  has  l*een  prop- 
erly subdued  and  civilized  by  cultivation,  each  low  ground  often  becomes  the  most 
productive  and  the  most  easily  tilled  of  any  portion  of  the  farm. 

"  Manner  of  laying  ont  ditches.— 

*'£•  *•  The     accompanying     diagram. 

Fig.  1,  represents  a  large  field 
that  was  actually  drained  in  the 
manner  shown.    The  soil  was  a 
heavy  clay  loam,  and  the  subsoil 
a    retentive    calcareous    clay. 
The  ditches  were  made  about 
forty  feet  apart  over  the  entire 
field.    During  a  portion  of  the 
time  a  small  stream  of  water 
that  would  all  pass  through  a 
four-inch   tile  flowed  over  the 
surface  in  the  valley  from  B  to 
L,  where  a  main  ditch  was  sunk 
to  a  minimum  depth  of  three 
feet,  in  which  a  course  of  fonr- 
inch    egg-solo    tiles  was    laid. 
As  there  was  a  valley  at  B  O, 
and  at  D  D,  submains  of  three- 
inch  tiles  were  laid  as  repre- 
sented to  connect  with  the  main 
drain.  The  parallel  ditches  were 
then  made  up  and  down  the 
slopes  as  nearly  as  practicable. 
Prom  A  the  water  would  run 
most  readily  to  B  B.    At  G  H 
short  branches  were  made  up  the 
slope,  in  which  one  and  a  half- 
inch  tiles  were  laid.    At  P  O  the 
ditches  all  ran  directly  up  the 
slope.    From  F  the  water  ran 
either  toward  the  main  L  or  the 
sub-main  D.    From  C  the  de- 
scent was  more  uniform  toward 
D  D.    Hence  parallel   difrhes 
were  made  as  represented.    Hie 
object  in  laying  out  the  dttobe* 
in  bo  many  directions  was  to 
have  them  extend,  as  nearly  as 
practicable,    directly    up    and 
down  the  slopes,  which  is  the 
true  system  of  thorough  under- 
draining.    Intelligent  tillers  of  the  soil  and  engineers  of  extensive  experience  agree  in 
this  one  point,  that  in  a  system  of  thorough  undcrdraining  it  is  better  to  have  the 
ditches  made  up  and  down  a  slope  rather  than  diagonally  across  it.    Honce  main  and 
sub-mains  must  be  formed  in  the  valleys,  and  parallels  and  branches  should  run  up  and 
down  the  slopes.    Even  when  the  strata  crop  out  on  the  side  of  a  slope,  between 
which  surplus  water  renders  the  soil  too  wot,  it  will  always  bo  found  more  satisfactory 
to  cut  the  ditches  up  and  down  the  slope,  rather  than  in  a  diagonal  direction  across  it. 
Determining  the  size  of  ditches. — The  suse  of  a  ditch  must  depend,  in  a  great  measure, 
on  the  quantity  of  water  to  be  conveyed  through  it.     When  an  underdrain  is  made  in 
a  valley  through  which  passes  a  stream  sufficiently  large,  during  some  of  the  months 
of  spring  and  autumn,  to  fill  a  six-iuch  tile,  the  capacity  of  the  underdrain  should  be 
fully  equal  to  the  volume  of  the  stream  when  at  its  greatest  height.    If  a  considerable 
portion  of  tho  stream  flows  over  the  surface  of  the  ground  during  the  period  of  pro- 
tracted storms,  the  ground  will  be  liable  to  be  gullied,  and  largo  quantities  of  the  soil 
will  be  washed  away.    Previous  to  making  a  drain  in  such  a  place,  it  is  an  excellent 

Sractice  to  ascertain  the  capacity  of  tho  stream  at  high  water,  by  making  a  temporary 
am  of  sods,  or  with  a  board,  and  fixing  a  square  tube  made  of  boards  in  the  dam, 
through  which  the  water  may  pass.  A  drain  will  often  draw  four  times  as  much  water 
in  one  part  of  a  field  as  in  another.  Honce,  no  engineer  can  determine  with  certainty, 
without  practical  calculation,  what  should  bo  the  size  of  the  tiles  or  the  capacity  of 
the  water-course  to  be  formed.  In  case  a  stream  of  water  is  allowed  to  flow  for  only 
a  few  days  on  the  surface  over  a  stone  drain,  the  water  will  be  likely  to  find  a  passage 
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to  the  water-course  of  the  drain,  and  will  wash  mellow  earth  down  bet  ween  the  stones, 
thus  obstructing  the  flow  of  the  water  in  its  proper  channel. 

It  is  always  desirable,  bo  far  as  may  bo  practicable,  to  make  the  water-course  of  a 
drain  only  equal  to  the  fullest  capacity  of  the  stream  at  any  time.  In  many  ditches, 
tiles  having  a  bore  of  one  and  a  half  or  two  inches  in  diameter,  will  carry  all  the  water 
that  the  drain  will  ever  draw.  In  such  places  small  tiles  would  bo  preferable  to  others 
twice  as  large,  as  a  small  passage,  carrying  a  stream  about  equal  to  its  capacity,  will 
be  kept  clear  longer  than  one  much  larger.  Economy  may  bo  exercised,  in  many 
places,  by  laying  tiles  of  the  smallest  size,  say  one-inch  tiles,  at  the  upper  end  of  the 
ditch,  for  a  distance  of  several  rods;  then,  for  another  distance,  lay  one  and  a  half  inch 
tiles;  then,  as  the  capacity  of  the  stream  increases,  uso  two-inch  tiles,  increasing  to 
three-inch,  four-inch,  five-inch,  at  given  sections  of  the  distance.  In  many  instances  a 
stone  drain  or  plank  drain  is  made  through  a  field  as  the  main  drain,  or  four-inch  tiles 
are  employed,  into  which  not  a  few  branches,  some  short  and  others  long,  empty  their 
water.  In  many  such  branches  one  to  two  inch  tiles  would  servo  the  purpose  of 
four- inch  tiles.  • 

The  size  and  form  of  the  stones  to  Ife  usod  in  filling  a  drain  must  bo  taken  into  con- 
sideration when  cutting  the  ditch.  If  the  side  stones  are  about  six  inches  in  diameter, 
and  the  stream  seldom  fills  a  four-inch  tile,  the  bottom  of  tho  ditch  should  be  made 
fourteen  inches  wide,  which  will  give  a  water-course  four  inches  up  and  down,  and 
two  inches  wide.  If  tho  ditch  be  made  of  tho  size  indicated,  the  same  kind  of  stones 
may  bo  used  for  covering  the  water-course  that  aro  employed  in  the  side.  It  is  im- 
portant that  the  width  of  a  ditch  should  conform  to  the  size  and  shape  of  the  stones. 

Draining  large  marshes. — The  first  consideration  in  draining  a  marsh  is  to  determine 
the  source  of  the  water.  If  the  water  backs  up  and  overflows  from  a  river,  lake,  or 
other  body,  the  construction  of  a  dike  should  be  the  first  step.  If  the  surplus  water 
flows  down  from  tho  uplands,  or  issues  from  springs  near  the  foot  of  a  slope,  spreading 
over  the  surface  of  the  low  ground,  a  deep  drain  should  bo  made  between  the  slope  of 
the  marsh,  called  a  "  catch- water  drain,"  for  the  purpose  of  receiving  the  water  as  it 
spreads  along  on  the  surface  or  through  the  soil  at  a  period  of  high  water.  A  good 
drain  in  the  right  place,  near  the  source  of  surplns  wator,  will  often  be  more  effectual 
in  draining  the  soil  than  four  times  the  length  of  drain  made  directly  through  the 
marsh.  Marshes  are  always  supplied  with  surplus  water  from  a  source  higher  than 
the  surface.  In  many  instances  a  small  stream  flows  directly  through  tho  marsh  dur- 
ing the  greater  part  of  the  growing  season,  and  at  periods  of  high  water  the  stream 
will  be  so  large  that  the  water  cannot  be  conveyed  in  an  underdrain.  In  such  a  case 
the  first  step  will  be  to  cut  a  broad,  open  ditch  through  the  middle.  This  should  be 
done  when  there  is  little  or  no  water.  In  some  instances  laborers  must  do  the  first  ex- 
cavating in  mud  and  water  ankle  deep.  In  case  the  natural  course  of  a  stream  lies 
directly  across  a  field,  an  open  ditch,  to  cany  the  flood  water,  may  often  be  mado  more 
conveniently  on  one  side  of  the  swamp,  which  will  sometimes  servo  the  double  pur- 
pose of  an  open  ditch  and  a  main  drain, "into  which  branches  may  empty.  If,  for  in- 
stance, as  is  frequently  the  case,  a  spring  issues  from  one  side  of  a  swamp,  so  that  the 
water  spreads  over  tho  surface  of  a  broad  area,  ascertain  and  stako  out  the  most  con- 
venient place  for  a  deep  underdrain,  to  extend  from  tho  spring  to  some  river,  and  let 
the  water  bo  all  collected  at  tho  head  of  a  ditch  before  any  portion  of  it  is  allowed  to 
spread  over  the  low  ground.  One  good  drain  will  sometimes  bo  sufficient  to  relievo 
several  acres  of  all  surplus  water. 

In  many  instances  swampy  depressions  are  found  on  table-land  having  no  natural  out- 
let of  sufficient  depth  to  draw  off  all  tho  water,  even  in  the  driest  month  of  the  year. 
The  source  of  tho  water  in  such  "  pond-holes "  or  "cat-holes,"  as  they  aro  sometimes 
denominated,  can  be  found  in  no  particular  place,  but  it  soaks  in  on  every  side.  The 
proper  way  to  render  such  places  dry  is  to  sink  a  deep  ditch  entirely  around  the  outer 
edge,  a  rod  or  more  distant  from  the  high-water  mark.  Of  course  the  distance  of  thoditch 
from  the  edge  of  the  swamp  will  depend  on  tho  slope  of  the  land.  In  case  the  land  is  dry 
enough  to  be  plowed  and  cultivated  close  to  high-water  mark,  let  the  ditch  be  made 
only  a  few  feet  from  that  point.  On  tfie  contrary,  if  the  partially  dry  land  near  the 
swamp  is  only  a  few  inches  higher  than  the  level  with  high- water  mark,  and  wild, 
coarse  grass  appears  over  the  surface  for  a  distance  of  several  rods  from  tho  swamp,  let 
the  ditch  be  sunk  a  few  feet  beyond  everything  that  indicates  wot  land.  Snch  ditches 
should  be  made  not  less  than  three  feet  deep,  having  a  good  outlet,  so  that  water  from 
the  farthest  side  will  flow  away  as  readily  as  from  the  side  nearer  the  outlet.  Fig.  2 
furnishes  a  more  correct  idea  of  the  true  manner  of  draining  "  cat-holes  "  and  frog- 
ponds  on  table-land.  The  irregular  line  W  indicates  high-water  mark.  The  dotted 
line  L  represents  the  extreme  point  occupied  by  wild  and  coarse  grass  and  aquatic 
plants.  At  O  is  the  outlet  of  a  tile  drain,  where  it  may  be  necessary  to  sink  the  main  ditch 
four  or  five  feet  deep  in  order  to  secure  a  true  descent  from  T  to  O  on  both  sides  of  tho 
wet  ground.  It  is  a  rare  occurrence  that  a  cat-hole  is  not  thoroughly  drained  when 
tiles  are  laid  entirely  around  the  outside,  as  indicated.  The  grand  difficulty  in  many 
instances  is  that  tho  ditch  is  sunk  on  one  or  both  sides  of  tho  wet  ground  deeper  than 
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at  the  outlet.    It  is  an  excellent  practice  to  grade  the  entire  ditch  before  laying  any 


tiles;  then  let  in  the  water  at 

Fig.  2. 


T  to  test  the  descent.  In  case  the  water  does  not  dis- 
appear from  the  swamp  in  a  few  weeks 
after  the  tiles  are  laid,  let  another  ditch 
be  made  directly  through  the  pond. 

Another  difficulty  of  common  occurrence, 
when  swamps  are  drained,  is  that  the 
ditches  are  made  too  shallow.  In  case  a 
frog-pond  covers  an  area  of  only  a  few 
square  rods,  and  it  is  a  long  distance  from 
and  nearly  level  with  the  final  outlet,  it 
would  be  allowable  to  sink  the  ditch  at 
T  only  two  feet  deep.  Still,  if  the  bottom 
of  the  ditch  can  be  graded  with  only  two 
inches  fall  in  every  one  hundred  feet,  it 
would  be  desirable  to  sink  every  part  at 
leafet  thirty  inches  in  depth. 

In  most  instances  one-inch  tiles  will  be 
sufficiently  large  to  convoy  all  the  water 
that  would  be  collected  around  a  pond 
occupying  half  an  acre  to  an  acre.  In 
some  instances  two-inch  tiles  will  be  re- 
quired, with  those  having  a  two  and  one- 
half  inch  caliber  for  the  main  drain.  If 
tiles  are  somewhat  expensive,  many  dol- 
lars' worth  mav  be  saved  by  employing 
those  of  a  small  size  when  there  is  only 
a  small  quantity  of  water  to  be  conducted. 
Thorough  draining  of  slopes.— On  the  table-lands  between  many  of  our  lakes  and 
rivers  there  will  be  found  large  swamps,  and  in  some  instances  extensive  ponds,  many 
of  which  never  dry  up,  even  during  the  summer.  In  numerous^  instances  the  water 
from  these  swamps  percolates  through  the  strata  below,  and  spreads  far  and  wide  in 
the  fissures  until  it  reaches  the  surface  soil  on  the  slopes,  which  it  keeps  thoroughly 
saturated,  even  in  dry  weather.  In  one  such  instance,  a  type  of  many  others,  a  field 
lay  on  a  slope,  as  in  Fig.  3,  above  which,  on  the  table-land,  was  a  largo  tract  of 
swampy  ground,  chiefly  woodland.  This  slope  descended  about  six  inches  per  lineal 
rod ;  and  there  seemed  to  be  no  reason  why  the  soil  should  be  so  wet  when  such  land 

p.     «  ought  to  be  dry.    The  entire  slope,  over 

„!„  an  area  °^  manv  acres,  was  rendered  very 

9*iTW  W\™  PRMN     ,     .. ,  ,      |  wet  by  tho  water  that  came  to  the  surface 
p  *  from  the  swampy  land  above. 

The  first  step  toward  draining  that  field 
thoroughly  was  to  sink  a  three-foot  ditch, 
with  a  stoned  throat,  across  the  upper 
end  from  a  to  &,  from  ft  to  c,  and  from  a  to 
e,  letting  the  water  discharge  into  a  deep 
gutter  at  one  side  of  the  highway.  Ajs 
there  was  a  low  place  at  /,  a  ditch  was 
sunk  from  ftog.  The  deep  "  catch- water 
drain  "  across  the  upper  end,  from  a  to  b, 
cuts  off  a  large  proportion  of  the  water. 
Yot  six  or  eight  yards  down  the  slope 
the  water  would  soak  out  from  the  catch- 
water  drain,  rendering  the  soil  on  the 
lower  side  of  the  slope  as  wet  as  ever.  It 
is  probable,  also,  that  the  veins  which 
conducted  tho  water  from  the  swamp  to 
the  lower  part  of  tho  field  were  not  yet 
reached  by  the  catch-water  drain  ab.  Hence  other  drains  were  made  about  forty 
feet  apart,  as  shown  by  the  dotted  lines  up  and  down  the  slope,  ending  four  or  five 
rods  below  the  catch- water  drain.  These  latter  drains  collected  the  surplus  water 
in  the  most  thorough  manner.  For  the  catch- water  drain  two-inch  tiles  would  have 
been  preferable  to  stones,  and  one-inch  to  one  and  one-half  inch  tiles  would  have  been 
sufficiently  large  for  the  parallels,  as  represented  by  the  dotted  lines.  At  e  was  the 
lowest  point.  Hence,  if  there  had  been  no  deep  highway  gutter  along  c,  fj,  c,  it  would 
have  been  necessary  to  make  a  drain  in  that  place  to  receive  tho  water  from  the  paral- 
lels. As  the  slope  below,  which  was  wet  also,  belonged  to  another  person,  it  would 
be  necessary  for  him  to  sink  parallels  directly  up  and  down  the  slope,  ending  two  or 
three  rods  below  the  highway,  if  he  would  carry  out  the  system  of  thorough  drainage 
commenced  above  the  highway,  as  represented  by  the  diagram. 
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Excavating  small  ditches, — The  most  economical  and  expeditions  maimer  of  excavat- 
ing ditches  of  ordinary  size  is  to  stake  out  the  course  of  the  ditch,  using  many  short 
stakes  not  more  than  a  foot  high,  and  three  or  four  long  ones ;  then,  having  put  a  shaq> 
point  and  a  sharp  colter  on  a  common  two-horse  plow,  strike  a  straight  furrow,  only 
four  or  five  inches  deep,  in  case  the  surface  is  covered  with  turf,  and  let  the  furrow- 
slice  fall  hack  again  into  the  furrow.  If  the  furrow-slice  does  not  return  to  the  furrow, 
let  it  be  turned  back  with  iron  hooks,  How  let  the  plow  be  run  back  in  the  same 
place,  so  as  to  cut  a  furrow-slice  about  ten  inches  or  one  foot  in  width,  which  the  plow 
will  throw  entirely  out  on  the  bank.  A  good  plowman  will  remove  all  the  '*  first 
spading,"  by  operating  in  this  manner,  faster  than  twenty  men  can  cut  the  turf  and 
throw  it  out  with  spades.  In  case  the  first  furrow-slice  is  not  of  sufficient  width  for  » 
deep  ditch,  let  the  plow  be  run  along  back  and  forth  to  cut  off  another  furrow-slice  of 
the  desired  width.  If  a  double  team  can  be  employed,  where  the  land  is  not  stony,  a 
depth  of  six  or  eight  inches  may  be  thrown  out  with  a  plow.  Should  there  be  much 
loose  earth  after  the  sod  has  been  removed,  let  it  be  shoveled  out  with  round-pointed 
shovels ;  then  drive  a  common  plow,  without  a  colter,  back  and  forth  in  the  excava- 
tion, until  the  implement  has  loosened  a  depth  of  nearly  two  feet.  Alter  the  mellow 
eartn  has  been  thrown  out  with  shovels,  hitch  a  team  to  a  subsoil  plow  and  loosen  the 
hard  under-stratum,  and  continue  to  plow  up  and  throw  out  the  earth  until  the  desired 
depth  has  been  reached.  The  writer  has  sunk  many  hundreds  of  lineal  rods  of  tile 
ditch  in  the  foregoing  manner,  the  expense  of  which  did  not  exceed  eight  cents  per 
rod.  The  bottom  must  necessarily  be  graded  with  a  ditcher's  pick  if  the  ground  bo 
very  hard.  It  will  be  understood,  also,  that  after  the  excavation  has  been  made  over  a 
foot  deep,  a  long  whifliotree  should  be  employed,  so  that  each  horse  may  travel  at 
least  two  feet  away  from  the  bank  of  the  excavation.  A  chain  also,  two  or  three  feet 
in  length,  mast  extend  from  the  end  of  the  plow-beam  to  the  double  whiffletree.  When 
the  sod  is  removed  with  spades  and  shovels,  a  vast  amount  of  hard  labor  may  be  saved 
by  making  the  ditches  as  narrow  as  they  can  be  excavated,  as  a  narrow  cut  across  the 
water  veins  will  stop  the  onward  flow  of  water,  and  conduct  it  to  the  bottom  of  the 
channel  quite  as  effectually  as  if  an  excavation  were  made  in  the  same  place  one  foot 
wide.  If,  for  exampfe,  the  ditches  are  to  receive  two-inch  or  even  three-inch  tiles,  and 
the  excavating  is  all  to  be  done  by  hand  tools,  let  a  line  bo  stretched,  say,  fifty  or  a  hun- 
dred feet  in  length,  and  with  the  spade  cut  through  the  sod  beneath  the  line.  Then  re- 
move the  line  eight  inches  distant,  and  cut  the  sod  for  the  other  side  of  the  ditch.  If  the 
ground  can  be  spaded,  a  digger  will  be  able  to  excavate  from  ten  to  twenty  lineal  rods 
in  a  day,  according  to  the  compactness  of  the  subsoil.  ,As  the  ditch  is  sunk,  the  sides 
should  be  dressed  off  roughly,  merely  to  keep  the  banks  true,  and  tapering  to  a  width 
of  only  four  or  five  inches  at  the  bottom  of  a  ditch  thirty  inches  deep. 

An  experienced  ditcher  will  probably  demur  at  the  idea  of  working  in  such  a  nar- 
row excavation.  The  writer  once  employed  a  digger  who  made  true  ditches,  but  he 
had  been  educated  to  excavate  ditches  for  receiving  stones,  and  he  would  not  cut  less 
than  one  foot  wido  at  the  surface  and  ten  inches  at  the  bottom.  Ho  would  not  be  con- 
vinced that  an  excavation  only  seven  or  eight  inches  wide  at  the  surface,  and  four  or 
five  inches  wide  at  the  bottom,  could  be  made  with  about  one-half  the  labor.  When 
excavating  such  narrow  ditches  the  digger  must  be  provided  with  a  good  narrow  spade 
and  a  ditcher's  scoop.    Then  he  must  learn  to  work  with  one  foot  forward  of  the  other. 

Ditching  implements, — There  is  a  great  difference  in  spades.  Some  are  made  of  the 
poorest  land  of  rolled  iron.  The  blade  of  such  spades  must  be  very  hea\y  to  endure 
severe  usage  in  the  hands  of  careless  laborers.  Besides  this,  they  will  not  wear  smooth ; 
and  the  blades  cannot  be  kept  bright  without  much  difficulty.  Hence,  iron  spades  are 
heavy,  unwieldy,  and  always  so  rusty  as  to  hold  the  earth,  thus  making  hard  work 
still  more  laborious.  Figs.  4  and  5  represent  two  steel  ditching-spades,  of  the  most 
approved  forms.  Fig.  4  represents  a  steel  spade  of  extra  length,  ironed  extra  strong 
on  the  handle.  Fig.  5  shows  a  concave  blade,  having  a  circular  edge.  This  spade 
is  made  of  good  steel,  properly  tempered  and  polished,  and  is  much  lighter  than  the 
other,  although  very  strong.  This  concave  blade  is  used  in  removing  the  first  sod-spad- 
ing, when  excavating  narrow  ditches  for  small  tiles.  .  Fig.  4  is  designed  for  digging 
in  heavy,  unctuous  clay,  where  a  tool  of  unusual  strength  is  requisite.  To  work 
easily,  steel  spades  should  be  kept  bright  on  both  sides,  and  the  blades  should  be 
ground  to  a  sharp  but  abrupt  edge.  It  spades  of  the  desired  length  and  breadth  of 
blade  cannot  be  ODtained  readily  at  country  stores,  the  nearest  manufacturer  of  spades 
and  ditching  tools  could  bo  addressed,  with  directions  for  making  tools  of  the  desired 
form  and  size. 

Fig.  6  represents  a  spade  of  tho  latest  improvement.  The  blade  is  twenty  inches 
long,  five  inches  wide,  and  circular  at  the  entering  edge.  This  style  of  spade  is  do- 
signed  especially  for  excavating  deep  and  narrow  tile  ditches.  The  handle  is  longer 
than  the  handles  of  ordinary  spades.  The  blade  is  concave  on  the  front  side,  and  is 
usually  made  of  steel  neatly  polished.  As  the  shoulder  at  tho  head  of  the  blade  is 
quite  too  narrow  to  receive  the  digger's  foot,  an  iron  adjustable  shoulder  is  held  by 
two  screw-bolts  to  any  desired  place  on  the  handle.    With  such  a  spade,  after  tho 
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first  spading  of  sod  has  been  removed,  a  digger  con  sink  a  ditch  to  the  desired  depth 
while  standing  on  the  bank.  Fig.  7  is  a  steel  spade  similar  to  Fig,  6,  yet  having  a  shorter 
blade.  Fig.  8  represents  a  very  convenient  and  useful  tool  for  shoveling  the  loose 
earth  from  the  bottom  of  ditches  that  are  of  sufficient  width  to  receive  tho  blade.  The 
corners  of  tho  entering  edge  are  made  square  and  sharp,  to  facilitate  dressing  out  the 
corners  of  the  bottom  of  a  ditch. 

Cleaners  are  valuable  and  convenient  tools  to  aid  in  excavating  very  narrow  ditches. 
They  are  of  several  forms,  as  represented  by  the  accompanying  illustrations.  Fig.  9 
should  be.  hung  similar  to  a  round-pointed  shovel,  so  that  the  blade  will  rest  flat 
on  the  gronnd  when  tho  handle  is  held  across  one  knee.  The  blades  of  the  other 
cleaners,  Figs.  10  and  11,  are  hung  at  about  the  same  angle  as  a  broad  hoe,  so  that 
the  operator  can  stand  on  the  bank  of  the  narrow  ditch  and  scoop  out  the  loose  earth 
from  the  bottom.  In  many  instances  where  the  earth  to  be  excavated  is  soft,  those 
cleaners  are  employed  to  excavate  the  ditch  after  the  first  spading  has  been  removed, 
and  to  grade  the  bottom  while  tho  operator  stands  on  the  bank.  Fig.  11  is  a  slen- 
der scoop  having  a  long  handle. 

The  blades  of  such  cleaners  should  be  made  of  good  steel,  with  a  strong  shank  and  a 
handle  that  cannot  bo  broken  by  a  careless  thrust.  It  should  be  remembered  also  thw 
such  cleaners  are  not  designed  to  endure  the  strain  of  a  pick  or  a  crow-bar.  Henee  the 
edge  should  not  be  driven  down  into  compact  ground,  and  force  applied  to  pry  mow 
earth  than  the  tool  can  lift  at  one  time.  All  such  tools  are  made  strong  and  light,  to 
handle  loose  and  yielding  earth.  But  diggers  who  have  not  been  educated  to  use  took 
with  care  will  often  employ  a  cleaner  when  they  should  use  a  orow-bar. 

A  boot  spading-iron.— After  the  spade  has  been  used  for  a  few  hours,  unless  the  sole  of 
the  boot  is  unusually  thick  and  hard,  the  foot  which  is  employed  to  thrust  in  the  spade 
will  become  tender  and  lame.  To  prevent  such  an  occurrence,  all  skillful  ditchers  em- 
ploy a  spading-iron,  to  be  lashed  to  the  hollow  of  the  foot. 

A  Convenient  Drain  Level. — A  convenient  levol  is  an  important  instrument  to  be  em- 
ployed when  making  drains.  When  there  is  only  an  inch  tail  per  lineal  rod,  tho  use  of  a 
reliable  levol  is  requisite  to  grade  the  bottom  of  the  ditch  at  a  true  inclination,  so  that 
the  water  will  flow  away  without  being  forced  along  on  a  level  in  certain  places.  The 
surface  of  the  land  is  often  deceptive,  so  much  so  that  it  is  frequently  unsafo  to  depend 
on  cheap  spirit  levels,  much  less  to  roly  on  random  guessings. 

v-     jo  Figure  12  represents  a  wooden  level 

*>*    "'  that  a  mechanic  can  make  in  half  an 

hour;  a  aare  pieces  of  light  wood  one  inch 
thick,  eight  feet  long,  four  inches  widest 
the  lower  ends',  and  two  at  the  top;  &isa 
graduated  cross-bar,  screwed  toaa;/ 
consists  of  a  plumb  and  line.  Before  tte 
graduated  scale  is  made  on  &,  let  the 
level  bo  turned  half  way  around.  If  the 
plumb-lino  indicates  the  same  point  or 
mark,  the  level  is  practically  correct. 
Let  tho  pieces  be  planed  and  painted, 
and  tho  joints  glued  together.  Then 
lot  it  bo  handled  with  care  and  housed 
from  tho  influences  of  the  weather. 
Ditchers'  Metallic  Shoe*. — When  layini 
tile  in  a  narrow  ditch  in  which  there  is  a  stream  of  water,  it  is  vory  desirable  to 
have  a  pair  of  metallic  shoes  lashed  beneath  tho  feet.  Theso  are  usually  mado  of  thick 
sheet  iron,  with  tho  two  edges  riveted  togotber  at  tho  bottom.  The  object  of  snch 
shoes  is  to  allow  tho  water  to  flow  through  the  oritico  freely,  without  forming  a  pool 
of  water  directly  whero  tho  operator  is  laying  tiles.  When  a  ditch  is  only  wide 
enough  for  a  man's  feet  when  one  is  directly  forward  of  the  other,  they  will  obstruct 
tho  water,  rendering  it  rather  disagreeable  for  the  ditcher..  When  the  bottom  of  a  ditch 
is  soft,  the  feet  of  a  lieavy  mart  will  constantly  poach  up  the  soft  earth,  making  it  wore 
difficult  to  lay  tho  tiles  properly,  whilo  the  hollow  shoes  will  aid  materially  in  keeping 
the  bottom  true  and  smooth.  The  oritico  through  tho  shoes  need  not  bo  over  two 
inches  deep  by  four  inches  broad.  Leather  straps  may  bo  riveted  to  the  sides,  or  they 
may  pays  through  tho  sides.  Tho  shoes  should  bo  about  two  inches  longer  than  tho 
boots  of  tho  operator.  A  block  of  hard  wood  three  by  four  inches  square,  with  two 
ouo-and-a-fourth-iuch  holes  bored  through  lengthwise  near  the  bottom,  will  serve  tho 
purpose. 

SpiHt-lcwh. — Many  spirit  levels  are  not  sufficiently  correct  for  loveliug  the  founda- 
tion for  a  building,  nor  for  grading  a  ditch  whore  the  surface  of  the  ground  is  nearly 
level.  In  many  instances  the  vial  which  contains  tho  spirits  is  of  such  form  that  the 
air-bubble  will  not  indicate  a  trifling  movement.  But  a  plumb-line  will  never  fail  to 
correspond  exactly  with  a  water-level.  Fig.  13  represents  a  cheap  and  convenient 
Bpiritjeve],  which  a  worker  in  wood  will.be  able  to  make,  in  mx  hour.  \The  part  reprc- 
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Fig.  13. 


seated  by  A  should  be  about  eight  feet  long  and  five  inches  wido  at  the  middle;  II B 
are  legs  three  or  four  feet  long,  and  C  C  uro  braces.    Tbo  spirit  vial  is  *ef,  in  a  n>n<iu. 
cut  in  the  middle  of  J.   A  joiner's  "spirit- 
Iove-1  and  plumb"   may   bo  fastened   to    . 
tbo  siilo  of  A  witb  two  screws.    Then  tbo  *M 
sight  is  t;ikcu  over  tho  upper  edge  of  J.    A 
In  some  instances,  if  there  is  no  wind 
to  blow  tlio  pi i in ib-liue,  and  one  has  :i 
true  steel  square,  ho  may  strike  a  level 
pretty  correctly  by  placing  tbo  long  part 
of  a  Bteel  square  on  two  stafcesund  plumb- 
ing tho  arm  of  the  square  as  it  hangs 
down.    A   small  thread  should  be  em- 
ployed as  a  plumb-line  for  such  a  pvir- 

Shorelafor  Hitching. — Every  laborer  IT  ho 

shovels  earth,  whether  from  ditches  or  other  excavations,  shonlU  be  provided  with  :i 
good  steel  round-pointed  shovel.  If  the  handle  bo  of  tho  proper  curvature,  so  that 
tho  blado  will  rest  almost  .flat  on  the  ground  when  the  handle  is  dropped  across 
one  knoe,  a  large  proportion  of  tho  labor  and  consequent  fatigue  will  bo  avoided, 
as  ono  kneo  pan  bo  employed  as  a  fulcrum  to  lift  the  shovelful  of  earth  without 
employing  tlio  muscles  of  tho  hack.  With  such  a  shovel  properly  hung,  u  laborer 
will  lib  able  to  throw  out  more  than  twice  the  amount  of  earth  from  a  ditch,  with 
less  fatigue,  in  u  day,  thou  with  a  common  dirt-shovel  having  i  short  handle.  When 
excavating  narrow  ditches  one  inch  or  moro  may  bo  turned  up  on  each  side  of  tho 
blade,  or  it  may  bo  cut  off,  malting  a  blade  five  or  sis  inches  broad.  When  a  digger 
must  bend  his  back  to  enable  him  to  get  down  to  tho  dirt,  every  tims  his  shovel  is 
thrust  in,  the  fatigue  resulting  from  Iho  elevation  of  the  body  and  bending  down  also 
will  exceed  tho  fatigue  arising  from  tho  expenditure  of  the  force-  employed  in  shovel- 
ing. A  laborer  must  keep  tho  back  straight  when  shoveling,  or  his  power  of  endurance 
will  soon  fail. 

A  dilcictV  akcl  pick. — On  many  forms  tho  substratum  is  so  compact  and  full  of 
"  hard  pan,"  and  small  stones  imbedded  in  the  rock-like  earth,  that  the  best  steel  spado 
win  scnrcely  enter  ono  inch.  For  excavating  such  land,  a  ditcher  requires  a  good  steel- 
pointcd,  double-bitted  pick,  one  cud  pointed  four  square,  and  tho  opposite  end  chisel- 
shaped,  about  one  and  a  quarter  inch  broad.  Tho  best  quality  of  steel  should  be  em- 
ployed ;  the  temper  should  bo  as  hard  as  the  steel  will  bear  to  lie  made  without  being  brit- 
tle. As  steel  varies  so  hiueh  in  quality,  no  particular  rule  can  be  given  as  to  tempering 
the  pick.  Tho  maker  or  the  blacksmith  must  "temper  and  try."  The  cud  of  tho  handle 
that  enters  the  eye  of  tho  pick  should  bo  largo,  strong,  and  dovetailed,  so  that  tho  end 
can  bo  kept  tight  in  the  oyo  without  difficulty.  Such  handles  should  be  made  of  tho 
best  quality  of  hard  and  tough  timber ;  and  the  largo  end  should  lie  soaked  iu  linseed 
oil  two  or  three  days  before  it  is  used,  to  render  tho  timber  durable,  uud  to  prevent 
shrinkage  and  working  loose. 

Excavating  very  deep  ditches.—- It  frequently  occurs,  in  cutting  a  largo  main  ditch, 
that  it  is  necessary,  at  certain  places,  to  sink  it  five  or  six  feet  deep,  iu  oritur  to 
make  the  bottom  of  a  uniform  grade.  When  cutting  a  ditch  through  some  kinds  of 
ground,  unless  tho  banks  are  loft  so  sloping  that  the  earth  cannot  cave  in,  a  great  doal 
of  labor  isrequirodin  throwing  oat  much  more  earth  than  is  really  necessary.  To 
avoid  this,  after  tho  surface  of  tho  ditch  has  l>eon  excavated  about  two  foot  in  depth, 
procure  two  wide  plunks  sisteon  or  twenty  feet  long;  place  one  on  each  side  of  the 

Fig.  14. 


ovation,  auil  drive  in  a  braco  or  prop  between,  tlio  planks,  as  represented  by  Fig. 
in  which  a  largo  plank  is  shown,  placed'  against  tho  bank  of  a  ditch,  witb  two  props 
ending  across  from  ono  plank  to  too  other.    A  width  of  two  feet  will  enable  a  dig 
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ger  to  sink  the  exeavatiou  §re  or  six  feet  without  incurring  any  danger  from  caring. 
By  essployiag  tbe  level*  F15.  12,  and  yadiug  the  bottom  of  a  section  one  rod  is 
length  of  the  correct  mclmation,  and  laying  the  tiles  or  other  anterial^  as  soon  as  about 
tueuti  feet  can  be  excavated,  the  earth  can  be  returned  at  once,  and  the  praps  be  re- 
moved  to  plank  another  section  of  the  ditch.  When  the  hanks  are  staved  far  a  km* 
distance  with  planks  and  props,  a  large  quantity  of  lander  win  be  required.  Pusidis 
this,  the  injury  done  to  clean  planks,  when  easployed  far  such  a  purpose,  would  render 
then  of  little  value  far  Best  building  purposes. 

FJmOum§  the  bottom  mf  m  dadt— When  tfles  or  stones  are  enjoyed  to  nil  a  ditch,  it  is 
of  little  account  whether  the  sides,  a  few  inches  new  aid  front  the  bottom,  be  dienstd 
true  or  left  as  uneren  as  a  rough  rock ;  but  when  filling  with  pieces  of  plank,  it  will  be 
easy  to  finish  the  sides  and  corners  of  the  bottom  so  smoothly  that  the  pieces 
win  fit  neatly  by  uain^a  gauge,  rtpcestnted  by  Fig.  15,  which  tunuiiitij  of  a  piece  of 
hard-wood  board  tea  inches  long  by  four  inches  wide,  baring  one  end  of  a  handle 

nailed  firmly  across  the  middle,  as  shown.    When  finishing  the  bot- 
Fig.  15.         torn  of  a  ditch,  the  ditcher  should  be  provided  with  such  a  gauge, 
and  be  instructed  to  hare  the  bottom  of  the  ditch  dressed  so  true 
that  the  gauge  will  barely  puss  through  it  endwise. 

The  correct  depth  •/  aValat.-— Where  the.ground  is  to  be  cultivated 
by  deep  plowing,  or  by  spading,  whether  the  ditches  are  filled  with 
tiles,  stones,  or  wood  in  any  farm,  the  excavation  should  never  bo 
made  less  than  thirty  inches  deep.  No  plowing  or  spading  will  ever 
disturb  the  tile  in  a  diteh  of  this  depth.  If  a  ditch  w  stoned,  so  that 
the  surface  of  the  leveling  stones  is  ten  to  twehre  inches  above  the 
bottom  of  the  ditch,  a  suitable  plow  might  disturb  some  of  the  stones, 
and  cause  mellow  earth  to  work  down  into  the  water-course,  and 
thus  obstruct  the  stream  8o  long  as  a  drain  has  a  free  outlet,  there 
is  little  danger  of  sinking  a  ditch  too  deep. 

The  rule  adopted  by  all  intelligent  ditchers  is,  to  sink  the  ditch  at 
the  most  shallow  place,  not  less  than  thirty  inches;  then,  if  the  ditch 
will  draw  all  the  water  when  graded  to  that  mufarm  depth,  thirty 
inches  will  subserve  the  purpose  as  well  as  if  the  drain  were  three  or 
four  feet  deep.   After  a  ditch  has  been  sunk  thirty  inches,  anyfartber 
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depth  should  be  determined  by  the  distance  required  to  cut  off  the  water-veins.  The  only 
objection  that  can  be  urged  against  a  greater  depth  than  thirty  inches  is  the  expense 
of  digging.  When  the  earth  is  so  firm  that  the  lower  part  of  a  ditch  must  be  dug  up 
with  a  sharp-pointed  pick,  it  is  estimated  by  practical  ditchers  that  the  labor  of  mak- 
ing a  ditch  four  feet  deep  is  fully  equal  to  cutting  two  ditches,  in  the  same  kind  of 
soiJ,  only  three  feet  deep.  This  assumption  will  not  always  be  found  reliable.  If  a  ditch 
be  excavated  to  tbe  depth  of  three  net,  while  it  is  of  sufficient  width  to  enable  the 
digger  to  sink  it  another  foot  without  increasing  the  width,  it  is  evident  that  the  labor 
required  to  excavate  the  fourth  foot  will  not  equal  the  labor  of  sinking  it  three  feet. 
If  the  ditch  is  so  narrow,  after  having  been  sunk  three  feet,  that  the  digger  cannot 
work  conveniently  at  a  greater  depth  without  increasing  the  width,  the  labor  incident 
to  excavating  tbe  fourth  foot  may  equal  the  expense  of  digging  the  first  three  feet. 

Most  writers  on  onderdraining  have  fixed  the  minimum  depth  of  drains  at  four  feet 
for  all  ordinary  nnderdraining,  but  none  of  them  have  assigned  any  plausible  reason 
therefor,  except  that  it  brings  the  line  of  saturation  farther  below  the  surface  of  tbo 
soil  than  the  same  line  would  be  in  case  the  drains  were  only  three  feet  deep,  which  k  * 
correct.  Yet,  if  a  system  of  draining  thirty  inches  in  depth  draws  all  the  superflu- 
ous water,  we  are  not  warranted  in  assuming  that  the  soil  would  be  any  more  produc- 
tive if  the  drains  were  sunk  four  feet  deep.  The  roots  of  growing  plants  will  not 
strike  more  than  thirty  inches  deep,  on  an  average,  even  if  the  ditches  were  sank  six 
feet  deep.  Hence,  we  shall  need  the  evidence  of  well-conducted  experiments  to  prove 
that  it  will  pay  to  sink  ditches  four  feet  deep,  before  recommending  the  adoption  of  so 
expeusive  a  system. 

Grading  the  bottom  of  ditches. — When  there  is  considerable  slope  to  a  ditch,  it  is  im- 
portant that  the  bottom  should  be  of  uniform  descent  from  the  summit  of  the  slope  to 
the  lowest  point  of  the  outlet.  This  is  particularly  desirable  if  the  ditch  is  to  be  filled 
with  stones,  planks,  or  horseshoe  tiles,  in  which  cases  the  water  flows  on  the  ground ; 
and  if  the  earth  should  be  soft  and  readily  washed  away  in  some  places,  and  be  com- 
pact in  other  places,  the  bottom  of  the  channel  would  be  liable  to  be  gullied  where 
the  water  runs  most  rapidly.  The  object  in  having  the  bottom  of  a  true  grade  is 
to  secure  a  uniform  current  of  the  stream.  The  subject  may  be  elucidated^  by  the 
accompanying  diagram,  (Fig.  16,)  in  which  a  b  represents  the  uneven  surface  of  the 
slope,  where  the  drain  is  to  be  made.  There  may  be,  for  example,  a  marsh  a  little 
above  b,  to  be  drained.  Instead  of  making  the  bottom  of  the  drain  to  correspond  as 
nearly  as  may  be  with  the  uneven  surface  of  the  slope,  as  represented  by  the  line  e  d, 
of  numerous  angles,  the  bottom  should  be  graded  as  straight  as  a  line  from  e  to  /;  thou 
water  will  flow  from  one  end  to  the  other  with  a  uniform  rapidity.    A  horizontal  base- 
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line  at  tho  outlet  of  tho  drain  is  represented  fay  the  dotted  lino  o  g.  To  commence 
properly,  drive  a  stake  three  foot  high  at  k  and  one  at  k,  where  the  ditch  is  to  be  cut ; 
then  drive  another  at  i,  so  that  tho  Fi„  ,„ 

tops  of  each  will  bo  in  an  exact  line 
as  represented  by  the  dotted  lino  be- 
neath, hik.  The  stakes  at  ft  and  t 
must  be  just  fur  enough  apart  to  sup- 
port tho  two  legs  of  tho  level,  (Fig. 
13.)  After  tho  states,  At,  are  driven, 
place  the  lovel  on  the  top  of  them, 
and  make  a  mark  on  the  cross  gradu- 
ated bar  at  the  point  where  the  _ 
plumb-line  settles  while  the  rulo  is  o' 
on  the  tops  of  the  stakes;  tho  ditcher 
will  then  have  a  cheap  and  reliable 
rale  to  enable  him  to  grade  the  bot- 
tom of  tho  ditch  with  lie  most  desirable  acenraoy,  at  any  point  from  a  to  6.  Let  him  com- 
mence at  a  and  sink  the  ditch  as  deep  as  thooutlot  can  bo  dug;  set  tho  level  in  the  bottom 
frequently  until  tho  correct  inclination  is  secured ;  then,  ii"  there  should  he  any  danger 
that  either  bonk  will  cave  in,  let  tho  tiles,  planks,  or,  stones  be  put  in  tho  bottom  and 
covered  with  dirt  at  once,  when  the  digger  can  proceed  to  excavate  another  lineal 
rod,  and  grade  tho  bottom  with  as  much  accuracy  as  it  could  be  done  wero  all  the 
ditch  excavated  before  any  portion  of  it  is  stoned  or  tiled. 

Different  ttylet  of  dilcliing-plou:3.—By  employing  strong  teams  and  plows  of  proper 
construction,  a  vast  amount  of  manuallabor  maybe  avoided.  A  steel  mold-board  plow 
with  a  sub-soil  attachment  is  employed  in  many  States  both  for  ditching  and  p  — 
ising  the  soil,  where  the  substratum  needs  to  be  broken  up.  In  many  instai 
becomes  necessary  to  put  the  weight  of  a  man  on  the  beam  in  order  to  make  the  plow 
enter  tho  hard  ground!  A  strong  piece  of  plank  is  bolted  to  tho  underside  of  the  beam, 
on  which  a  man  can  stand.  The  plank  also  serves  to  prevent  the  plow  from  plunging 
down  too  deep  in  a  soft  place.  By  having  a  spar  of  .wood  bolted  erect  to  the  side  of 
tho  beam,  a  person  can  ride  a  plow-beam  without  danger  and  with  little  fatiguo. 
Where  there  ore  but  few  etouea  to  obstruct  a  plow,  a  ditch  can  bo  sunk  rapidly  with 
such  an  implement. 

ng.iT. 


Figaro  17  represents  the  Iowa  deep-trench  plow,  which  is  so  constructed  that  tho  * 
entire  furrow  slice  rises  and  slides  up  tho  inclined  mold-board  almost  as  high  as  tho 
lower  sido  of  tho  beam  before  it  is  turned  over.  By  driving  twice  or  thriee  in  a  furrow 
where  it  is  desirable  to  make  a  ditch,  if  the  substratum  is  not  too  stubborn  and  strong, 
such  a  plow  will  open  a  ditch  thirty  inches  deep,  which  will  only  rcquiro  a  email 
amount  of  manual  labor  to  grade  the  bottom  for  a  course  of  tiles. 

These  plows  are  very  large,  strong,  and  heavy,  weighing  three  or  four  hundred 
pounds.  Three  or  four  yokes  of  strong,  heavy  oxen  ore  required  to  draw  one  satisfac- 
torily. No  part  can  bo  broken  by  any  air  means.  A  gauge-wheel  should  be  employed 
beneath  tho  beam  until  the  implement  is  required  to  cuter  its  full  depth,  when  tho 
wheel  may  be  removed  and  tho  plank-shoe  substituted.  Where  there  are  many  largo 
boulders,  or  much  hard-pan,  such  a  plow  would  require  more  teams  than  could  be  made 
to  draw  advantageously  in  a  line  without  much  previous  training. 

The  subsoil  plow  proper,  (Fig.  18,)  is  employed  extensively,  in  sinking  deep  ditches, 
simply  to  turn  up  and  pulverizo  the  hard  substratum  in  tho  bottom  of  a  ditch,  so  that 
the  earth  may  bo  thrown  out  with  shovels.  Tho  standard  consists  of  a  plate  of  cast- 
iron  nearly  one  inch  thick,  of  the  form  shown  by  the  cut.  Tho  shore  or  point  is  mods 
strong,  so  that  it  cannot  be  easily  broken.  '  Tho  light-colored  portion  above  tho  share 
38a 
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is  a  "throat-piece,"  which  is  subject  to  severe  wear,  and  which  can  be  easily 
renewed  at  an  expense  of  a  Tew  cents.  On  the  side  of  the  standard  a  flange  or  kind  of 
shelf  is  shown,  which  assists  in  elevating  and  pulverizing  the  subsoil. .  Whon  such  a 


plow  is  drawn  in  a  deep  ditch,  a  chain  from  three  to  six  feet  Ion c  extends  from  the.  end 
of  the  beam  to  the  whiffle. tree.    If  oxen  are  employed,  the  draught-chain  is  lengthened 


at  pleasure. 

ployed  in  excavating  larg< 

a  of  a  log-chain,  which  is  frequently  used.    Such  scrapers  aro  comparatively  light 


a  ditching  scraper. — Figure  19  represents  a  cast-iron  scraper,  or  "ox-shovel," 


employed  in  excavating  large  ditches.    It  is  provided  with  an  iron  bail,  as  shows,  i 

■"  "  '       ■'■'■     -1'-'-   ■     r  ■•  "     •         ipers  aro  comparatively  ligh 

mil  strong,  and  are  made  of 


Mi-U.   *  various    sues.      The    inside 

should  be  kept  as  bright  as 
the  mold-board  of  a  plow. 
When  not  in  use,  the  surface 
J  should  be  washed  clean  and 
covered  with  a  little  linteed 
or    cotton-seed   oil,  or  with 
fresh  tallow,  to  prevent  rust- 
ing.    When  a  log-chain  is  era- 
ployod   instead  of  a   bail,  a 
woodon  stretcher  should  be 
r  used  to  hold  the  chain  apart, 
l.  Bo  that  tho   earth  will  slide 
■   more  easily  into  tho   implc- 

Gearing  a  team  to  tcorfc  near  a 
ditch. — After  a  ditch  is  about  a 
foot  deep,  a  horse  or  a  male,  if  possessed  of  much  spirit,  will  be  afraid  to  travel  near  the 
bank.  It  is  a  good  practice  to  provide  a  double  whimetroe,  eight  feet  long  from  the  center 
of  one  single  wuiffletree  to  the  other.  Then  alight  "jockey-stick,"  or  coupling-bar,  about 
seven  feet  long,  is  tied  between  the  bite  of  the  two  horses  to  bold  their  heads  tho  desired 
distance  apart.  A  pieoe  of  pine,  basswood,  or  any  other  light  wood,  one  and  a  quarter 
fnchee  square  midway  between  the  ends,  tapered  to  three-quarters  of  an  inch  square  at 
the  ends,  will  be  found  about  the  right  dimensions.  By  this  arrangement,  two  horses  or 
two  uiiilf.H  attached  to  a  plow  may  each  travel  more  than  three  feet  from  the  bank  of 
a  deep  ditch.  A  person  leads  one  horse  carefully  at  tho  proper  distance  from  the  bank 
of  tho  ditch.  Tho  other  horse  is  kept  in  his  correct  place  oy  means  of  tho  conplinR- 
pole.  If  oxen  are  employed,  procure  a  stick  of  yellow  willow,  basswood,  or  white- 
wood,  bix  inches  square ;  bore  the  holes  for  the  bows  as  for  a  yoke,  and  dress  out  a  sad- 
dle at  each  end  to  tit  the  necks  of  the  oxen.  Great  caro  should  be  exorcised  in  turning 
a  team  around,  and  in  crossing  a  ditch,  that  tho  animals  do  not  step  so  closely  to  the 
edge  of  the  bank  that  it  will  cave  in.  By  using  a  chain  of  two,  three,  or  four  feet  in 
length,  between  tho  double  whiffletree  and  the  plow,  a  good  team  will  move  along 
steadily,  without  pulling  or  hauling  through  fear,  thus  enabling  a  plowman  to  turn  up 
the  compact  earth  in  the  bottom  ofa  three-foot  ditch  faster  than  ten  men  can  dig  it  up 
with  picks.  As  tho  depth  of  tho  ditch  Increases,  tho  chain  hctwoen  the  plow  and 
whifflotroea  must  bo  lengthened.* 

Bow  to  make  large  open  drains. — Tho  most  economical  way  to  moko  a  largo  open  drain 
is  to  do  almost  all  tho  excavating  with  a  plow  and  dirt-scraper,  for  oxaniple,  stake 
ont  a  section,  say  thirty  or  forty  rods  Jong,  and  with  aplow_mark  out  a  loud  twelve 
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to  sixteen  feet  in  width,  according  to  the  proposed  depth  of  the  drain,  and  plow  that 
strip  deep,  turning  the  farrow-slices  outward,  or  each  way  from  the  point  where  the 
center  of  the  drain  is  to  be.  If  there  is  no  sod  on  the  surface,  let  this  strip  be  plowed 
over  and  over  again,  working  the  dirt  outward  at  every  plowing,  One  man  with  a 
team  and  a  good  plow  will  move  more  earth  than  two  men  with  a  team  and  scraper, 
until  the  depression  is  two  feet  in  depth ;  then  hitch  the  team  to  a  good  dirt  scraper, 
and  scrape  the  dirt  each  way  from  the  center  of  the  middle  furrow.  There  will  be 
more  or  less  depression  perhaps  a  rod  from  the  middle  furrow,  which  should  be  leveled 
up  with  the  dirt  that  is  scraped  out.  Continue  to  plow  and  scrape  the  earth  each  way 
until  a  valley  three  feet  in  depth  is  excavated,  having  a  smooth  slope  clear  down  to 
the  lowest  point.  Such  a  ditch  will  never  cave  in.  Besides  this,  the  land  can  be 
seeded  with  grass-seed,  and  the  grass  be  mowed  with  hand  scythes,  or  with  a  horse- 
mower,  clear  down  to  the  water.  Two  and  one-half  or  three  feet  deep  will  furnish  a 
satisfactory  outlet  in  most  instances  for  branch  drains.  After  the  valley  is  excavated 
as  directed,  cut  a  water-channel  with  the  plow  and  ditching  tools  about  six  or  eight 
inches  in  depth,  and  from  one  to  two  feet  wide,  according  to  the  amount  of  water  that 
will  probably  flow  when  the  stream  is  at  an  ordinary  height.  The  reader  will  be  sur- 
prised to  see  what  a  long  line  of  open  drain  two  faithful  laborers,  with  a  team,  plow, 
scraper,  and  hand-tools  will  be  able  to  make  in  a  day,  when  they  operate  as  above 
directed. 

Let  it  not  be  understood  that  such  a  drain  as  the  foregoing  is  recommended  where 
all  the  water  can  be  carried  in  an  underdrain  of  large  capacity.  There  are  places  on 
many  forms  where  the  stream  of  water  is  so  large  during  most  of  the  time  in  late 
autumn,  winter,  and  spring,  that  an  underdrain,  fifteen  or  twenty  inches  square,  would 
be  inadequate  to  the  volume  of  water.  In  such  instances  the  proprietor  must  resort  to 
an  open  drain. 

In  many  instances  the  open  drain  may  be  made  on  a  straight  line  between  two  fields 
or  plots  of  ground,  rather  than  in  the  natural  channel  of  the  water.  The  writer  has 
frequently  turned  small  streams  from  their  natural  course  through  the  middle  of  culti- 
vated fields,  by  excavating  such  an  open  drain  as  has  been  suggested  along  the  margin 
of  tillable  land.  In  the  natural  channel  of  the  watercourse  an  underdrain  was  made, 
so  that  the  low  ground^which  had  always  been  inundated  with  "  flood- water n  at  cer- 
tain seasons  of  the  year,  was  never  overflowed.  By  adopting  such  a  system  of  drain- 
age, the  open  drain  will  appear  at  the  margin  of  a  field  where  it  will  cause  less  incon- 
venience than  if  it  were  to  be  made  in  the  middle.  By  sinking  a  channel,  as  directed, 
all  the  silt  from  the  side  drains,  and  the  wash  from  the  slopes,  will  be  collected  and 
not  be  carried  beyond  the  farm.  Every  autumn  the  channel  should  be  cleaned  out,  as 
more  or  less  grass  will  have  sprung  up  during  the  summer  to  obstruct  the  water. 

Brooks  of  considerable  magnitude  frequently  flow  through  a  farm,  winding  and 
doubling  over  a  large  area  of  choice  ground.  By  excavating  such  a  ditch  as  we  have 
indicated,  one  can  frequently  save  nearly  enough  choice  land  to  defray  the  expenses 
incurred  in  its  excavation.  The  proptr  time  to  make  such  an  open  drain  is  during  the 
summer,  when  there  is  very  little  or  no  water.  In  case  there  should  be  some  water, 
keep  the  middle  furrow  clean,  so  that  the  stream  will  not  spread  and  wet  the  dirt  that 
is  to  be  scraped  out. 

Making  outlets  of  drains, — Many  an  excellent  underdrain  has  been  seriously  damaged 
in  consequence  of  a  poor  outlet.  When  the  outlets  are  made  of  stones,  the  influence  ot 
the  freezing  and  thawing  of  the  ground,  and  the  tread  of  heavy  animals,  will  frequently 
displace  many  of  the  stones,  so  that  the  passage  soon  becomes  obstructed.  If  tiles  are 
employed,  one  or  two  are  sometimes  broken,  or  they  disintegrate  after  having  been 
frozen  and  thawed  a  few  times.  It  is  a  common  occurrence  to  see  a  pond  01  water 
several  inches  deep  at  the  outlet«of  a  drain,  with  the  water-course  six  inches  below  the 
surface  of  the  water.  Such  drains  are  liable  to  be  obstructed  in  one  or  two  years.  The 
outlet  of  every  drain,  especially  of  main  drains,  should  be  made  with  much  care.  If 
stones  are  employed,  a  good  outlet  may  be  made  by  using  a  covering-stone  two  or  three 
feet  long.  Otherwise  it  will  be  advisable  to  make  a  wooden  outlet,  as  illustrated  by 
Figure  20,  which  is  made  by  first  placing  a  board  or  plank  on  the  bottom  of  the  ditch, 
if  the  ground  is  soft,  then  by  setting  Fig.  90. 

a  strip  four  inches  wide  on  each  side 
and  covering  with  short  pieces,  as 
shown  by  the  cut.  A  board  is  fre- 
quently laid  on  lengthwise,  which  is 
objectionable,  as  tne  covering  will 
not  be  so  strong  as  if  the  same  board 
were  cut  in  pieces  and  laid  crosswise. 
The  water-channel  beyond  the  outlet  should  always  be  kept  clear  of  mud  and  gravel, 
so  that  the  water  will  flow  away  rapidly  from  the  drain.  If  a  pond  is  desirable  for 
collecting  water  for  stock  to  drink,  let  an  excavation*  be  made  at  a  short  distance  from 
tho  outlet  of  the  drain,  so  that  the  water  may  wash  out  all  the  fiuo  earth  that  may  be 
accumulated  in  the  water-courso  of  the  drain. 
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How  to  make  a  convenient  toatering  sluice. — Figure  21  represents  the  mode  which  the 
writer  employed  to  construct  watering  sluices  in  those  fields  where  all  the  water  had 
been  collected  in  underdrains.  A  gorge  eight  or  ten  feet  wide  was  excavated  with 
plow  and  scraper  directly  across  a  deep  drain,  and  a  plank  box  without  bottom  or  top, 
eight  or  ten  feet  long,  was  set  from  bank  to  bank  as  represented.  A  hole  in  the  end- 
plank  permitted  the  water  to  enter  the  box,  and  a  similar  orifice  allowed  it  to  escape 
through  the  other  end.  By  this  arrangement  sheep  and  swine,  as  well  as  horses,  mules, 
and  cattle,  could  step  down  to  the  sluice  and  drink  at  pleasure.  The  water  should  be 
four  or  five  inches  deep  in  the  box,  and  the  inclined  excavation  should  be  paved  with 
stones,  so  that  heavy  animals  may  not  poach  up  the  ground,  and  thus  make  a  deep 
mud  hole.  The  surface  of  the  pavement  should  be  as  low  as  the  surface  of  the  water. 
Such  sluices  should  be  constructed  when  deep  drains  are  made,  if  water  for  domestic 
animals  is  an  object.  The  boles  in  the  sides  of  the  box,  through  which  sheep  and 
swine  may  put  their  heads,  should  not  be  made  so  large  that  small  animals  may  get  into 
the  water. 

Filling  ditches  with  flat  stones. — Where  there  are  no  cobble-stones  to  place  on  the  sides 
of  a  ditch,  but  a  liberal  supply  of  flat  stones,  the  ditches  may  be  dug  as  narrow  for  a 
small  drain  as  can  be  excavated  to  a  depth  of  thirty  inches.  Then,  if  only  a  small 
water-course  is  required,  stones  may  be  set  on  the  edge  against  each  side,  and  a  third 
stone  be  dropped  in  between  the  two  side-stones,  like  the  key-stone  of  an  arch, 
as  represented  by  Figure  22.  Large  flat  stones  may  then  be  broken  into  small  pieces, 
and  the  cavities  filled  with  them,  the  surface  being  leveled  up,  earth-tight.  A  drain 
filled  properly  with  flat  stones  placed  in  such  a  manner  will  render  excellent  service 
as  long  as  water  continues  to  flow,  provided  the  outlet  is  kept  clear  from  all  obstruc- 
tions. 

Another  mode  of  filling  a  ditch  with  flat  stones  is  shown  by  Figure  23,  in  which  is 
shown  a  water-course  of  a  much  larger  capacity  than  is  represented  by  the  preceding 
illustration,  (Fig.  22.)  We  will  assume  that  a  ditch  is  ten  inches  wide  on  the  bottom. 
A  course  of  tnin  stones  is  set  on  one  side,  as  shown,  another  stone  is  set  on  one  edge 
in  the  opposite  corner,  and  the  top  inclined  against  the  side  of  the  other  stone.  The 
surface  is  then  leveled  up  properly  with  suitable  fragments.  The  operator  should  have 
a  good  stone  hammer  which  ne  can  handle  with  one  hand,  to  dress  off  the  edges  of 
stones,  and  to  break  large  pieces  to  fragments  of  a  desirable  size. 

When  a  water-course  of  a  large  capacity  is  desirable,  flat  stones  may  be  set  on  edge 
on  both  sides  and  a  flat  stone,  dressed  off  with  the  stone-hammer,  be  fitted  to  rest  firmly 
on  the  upper  edge.  Great  care  should  be  exercised,  however,  when  flat  stones  are  em- 
ployed in  this  manner,  to  see  that  the  covering  stones  rest  on  the  side  stones  with 
sufficient  weight  to  keep  them  from  falling  over  into  the  middle  of  the  water-course. 
Thin  and  scaly  pieces  should  not  be  employed  for  covering  stones  except  over  the  joints 
of  strong  pieces  which  cannot  be  crushed  by  the  superincumbent  pressure  of  the  earth. 

Careless  boys  and  heedless  men,  who  possess  no  mechanical  skill  and  who  care  little 
whether  a  drain  operates  satisfactorily  or  not,  should  never  be  permitted  to  place  the 
side  stones  and  covering  6tones  in  a  ditch.  They  may  aid  in  leveling  up  and  in  finish- 
ing the  stoning,  but  some  careful  and  intelligent  person  should  be  employed  to  place 
the  side  stones  and  covering  stones.  One  or  two  stones  carelessly  placed  will  cause  great 
damage  to  a  drain. 

A  convenient  guard-board. — When  laborers  are  distributing  stones  along  the  bank  of  a 
ditch,  man >  of  the  stones  will  rebound  and  roll  into  the  ditch,  where  they  are  not  wanted, 
thus  making  much  disagreeable  labor  in  removing  them.  To  prevent  stones  from  fall- 
ing into  the  channel,  employ  a  stiff  board  placed  on  one  edge  at  one  side  of  the  exca- 
vation, which  allows  the  stones  to  accumulate  in  a  ridge  close  to  the  ditch  without 
rolling  into  the  channel.  Two  sticks,  one  near  each,  end  of  the  board,  hold  it  on  the 
edge.  One  end  of  each  stick  enters  a  hole  through  the  boasd,  while  the  other  rests 
against  the  opposite  bank  of  the  ditch.  Such  a  board  may  be  twelve  or  sixteen  feet 
long,  and  it  should  not  be  less  than  one  foot  wide.  In  case  stones  are  distributed  before 
the  ditch  is  made,  the  guard-board  will  aid  materially  in  keeping  the  stones  in  a  close 
ridge. 

liUing  ditches  with  irregular  stones. — When  small  boulders  of  almost  every  shape  and 
sise  are  to  be  employed,  great  care  should  be  exercised  to  leave  no  passage  for  the  water 
except  the  interstices  between  the  stones.  In  laying  a  row  of  stones  on  each  side  of  a 
ditch,  the  operator  should  exercise  judgment  in  selecting  those  of  a  uniform  size,  as 
nearly  as  may  be,  so  that  the  covering  stones  may  rest  on  every  side  stone  on  both 
sides  of  the  ditch,  to  prevent  rolling  toward  the  middle  of  the  channel.  When 
necessary  to  use  side  stones  it  is  necessary  to  use  several  of  that  size,  placed  side  by 
side,  rather  than  to  lay  a  few  small  ones  between  the  large  ones,  wnich  will,oftenlbe 
one  or  two  inches  below  the  covering  stones. 

\How  to  place  the  side  stones. — The  operator  lays  one  of  the  stones  in  the  desired  place, 
and  supports  it  with  one  foot  while  he  lays  the  covering  stone  in  its  place,  which 
tends  to  bold  the  side  stones  firmly  against  the  walls  of  the  ditch.  ^The  entire  super- 
incumbent pressure  is  .upon  a  narrow  jspace  tnear  .the  corner  of  v the  ditch.  \Bytthis 
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manner  of  placing  the  stones  the  water  cannot  undermine  them;  neither  can  a 
stream  wash  out  a  passage  behind  them.  In  case  the  stream  should  wash  away  the 
earth  to  such  an  extent  that  the  side  stones  must  settle,  more  or  less,  they  will  still 
retain  the  desired  position,  and  continue  to  drop  directly  downward,  the  covering 
stone  holding  them  just  as  they  were  originally  placed.  After  tho  covering  stone  is 
laid,  every  large  cavity  should  be  filled  with  smaller  stones,  and  the  surface  be 
leveled  off  with  numerous  small  stones  all  laid  with  care,  so  that  the  earth  cannot 
work  down  into  the  water-course.  A  great  many  small  stones,  not  larger  than  hens' 
eggs,  should  be  employed  to  fill  the  interstices,  so  that  the  water-course  may  not  be 
obstructed,  as  otherwise  the  passage  for  water  is  very  liable  to  be  completely  clogged 
with  earth. 

Filling  ditches  with  poles  and  fiat  stones. — In  the  year  1843  a  large  open  ditch  was  filled 
by  laying  round  poles  on  each  side  and  covering  them  with  flat  stones,  as  represented 
by  Fig.  24.  Flat  stones  were  scarce,  and  could  not  be  obtained  within  a  distance  of 
three  miles.  The  poles  were  chiefly  white  and  red  beech,  laid  in  the  ditch  the  same 
day  they  were  cut,  and  were  usually  about  four  to  five  inches  in  diameter.  The 
bottom  of  the  ditch  was  about  fourteen  inches  wide.  All  the  joints  between  the  stones 
were  covered  with  thin,  small  pieces  of  flat  stones.  That  drain  has  never,  up  to  the 
present  time,  failed  to  deliver  a  large  stream  of  water,  and  to  drain  the  soil  thoroughly 
on  each  side  of  it.  It  was  not  expected  that  those  green  poles  would  last  ten  years. 
If  such  perishable  timber  as  white  beech  will  last  in  a  ditch  twenty-seven  years,  surely 
cedar  and  other  durable  timber  will  endure  a  life-time.  Poles  will  last  much  longer  if 
the  timber  be  thoroughly  seasoned  before  being  laid  in  the  ground.  If  small  boulders, 
or  even  hard-burned  bricks,  could  be  substituted  for  poles,  they  would  be  far  prefer- 
able to  wood. 

Filling  ditches  with  rails  or  poles. — This  mode  of  filling  ditches  is  noticed  chiefly  to 
point  out  the  defect  incident  to  the  use  of  such  materials  for  making  a  water-course. 
Fig.  25  represents  a  ditch  filled  with  poles,  one  being  laid  in  each  corner  of 
the  ditch,  with  a  third  covering  tho  space  between  the  two.  On  account  of  the  want 
of  uniformity  in  size  and  shape  of  the  poles,  it  is  difficult  to  mako  a  satisfactory  water- 
course, unless  the  pieces  are  first  sawed  into  short  lengths  of  two  or  three  feet.  It  will 
always  be  found  difficult  to  make  the  top  poles  or  rails  fit  down  to  the  surface  of  the 
side  poles  sufficiently  close  to  prevent  mice  from  hauling  the  earth  into  the  water- 
course. Unless  the  poles  are  unusually  straight  and  of  uniform  size,  there  will  be  a 
large  opening  every  few  feet  through  which  loose  earth  will  fall  and  soon  obstruct  the 
water.  If  one  pole  be  large  and  another  small,  it  will  be  quite  impracticable  to  put 
on  a  cover  "  dirt  tight,"  unless  the  covering  pieces  are  firat  sawed  of  suitable  length  to 
be  laid  crosswise.  By  preparing  the  covering  in  this  manner,  rails  or  poles  can  be 
advantageously  employed.  Rails  of  durable  timber  may  be  sawed  up,  say  ten  inches 
long,  ana  laid  crosswise  on  the  side  rails,  thus  filling  a  ditch  in  a  very  economical 
manner  where  timber  is  cheap.  If  poles  are  employed,  let  them  be  sawed  of  the 
desired  length,  then  split  in  two  equal  parts,  and  thoroughly  seasoned  before  being 
laid,  and  it  will  be  found  that  timber  will  render  excellent  service  for  an  age. 

Slabs  from  timber-logs  sometimes  make  an  excellent  covering  in  wood  drains.  They 
should  first  be  sawed  of  the  desired  length,  the  edges  cut  off  straight,  so  that  the 
pieces  will  make  dirt-tight  joints,  and  after  they  are  seasoned  tho  pieces  are  used  for 
filling  ditches.  The  bark  side  is  always  laid  up.  If  the  bark  does  not  peel  off  readily, 
the  pieces  should  be  laid  in  the  ditch  with  the  bark  on.  Some  men  of  extensive  expe- 
rience contend  that  timber,  when  buried  a  foot  or  more  beneath  the  surfaco  of  the 
ground,  will  be  more  durable  if  the  bark  is  not  removed. 

Filling  ditches  with  planks, — In  many  localities  suitable  stones  cannot  be  obtained  for 
filling  a  large  ditch,  except  at  a  distance  of  several  miles,  and  at  a  much  greater 
expense  than  most  tillofs  of  the  soil  are  willing  to  incur,  while* durable  timber  may  be 
so  abundant  that  planks  will  constitute  the  cheapest  material  which  can  be  employed 
for  making  the  water-course.  The  writer  once  made  one  in  this  way :  The  ditches  were 
out  ten  inches  wide  at  the  bottom,  and  the  corners  were  dressed  out  true  and  square,  so 
that  a  piece  of  scantling  would  fit  closely  without  falling  over  toward  the  middle. 
After  the  bottom  was  well  graded,  a  channel,  as  represented  by  D,  (Fig.  26,)  was  cut 
in  the  bottom  about  five  inches  deep  by  four  or  five  inches  wide.  After  the  channel  was 
formed,  pieces  of  scantling  two  inches  square,  or  two  by  three  inches,  were  laid  in  the 
corners  of  the  ditch,  and  pieces  of  plank  ten  inches  long  were  laid  on  these  side- 
pieces.  In  some  instances  side-pieces  two  by  four  inches  were  employed.  The  object 
of  the  channel  in  the  middle  of  the  ditch  is  to  keep  the  stream  of  water  midway  be- 
tween the  side-pieces,  and  thus  prevent  the  stream  from  undermining  the  sides ;  also 
to  increase  the  capacity  of  the  drain.  Tho  side-pieces  will  sustain  the  planks  and 
keep  the  channel  open,  even  if  the  water  were  to  wash  away  the  earth ;  but  by  direct- 
ing the  water,  at  the  outset,  in  a  channel,  the  banks  will  soon  be  smoothed  over,  so 
that  the  earth  will  not  wash  away,  except  in  sandy  soils.  Many  hundred  rods  were 
made  by  simply  laving  the  pieces  of  plank  directly  on  the  banks  of  the  channel  in 
the  bottom  of  lie  itch,  as  represented  byJftgure,27.4.Yet,  planks^were^neyerJaid^D 
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the  banks  of  the  channel  where  the  ground  was  to  soft  thai  it  could  be  readily  spaded* 
For  drains  of  ordinary  size,  the  bottoms  of  ditches  were  dressed  only  eight  inches 
wide  and  the  channel  was  excavated  about  fire  inches  deep.  By  this  arrangement  aa 
excellent  ditch  was  made  at  the  cheapest  possible  rate.  One  great  adrantage  in  the 
use  of  planks  laid  crosswise,  in  filling  ditches,  is  the  effectual  exclusion  of  mice. 

How  to  prepare  the  plonks. — For  ditches  ten  inches  wide,  our  practice  has  been  to  saw 
the  planks  into  pieces  ten  inches  long.  When  the  pieces  were  placed  in  the  ditch,  the 
ends  fitted  so  neatly  to  the  side  walls  that  even  mellow  earth  could  not  be  washed 
into  the  channel.  For  sawing  the  planks,  a  common  circular  horse  saw,  driven  by  a 
two-horse  railway  power,  was  employed — the  machine  used  for  sawing  fire-wood— with 
which  a  man,  aided  by  a  boy,  could  saw  a  thousand  feet  of  planks  in  one  hour.  Plankt 
of  any  width  and  of  available  lengths  were  worked  up  in  the  most  economical  manner. 
The  pieces  were  assorted  before  they  were  laid  in  the  ditch,  as  one  poor  piece 
of  plank  in  the  middle  of  a  long  drain  will  cause  an  obstruction  in  a  few  years,  as 
one  bad  shingle  will  make  a  leaky  roof  when  almost  every  square  foot  of  surface 
is  made  of  the  best  of  shingles.  Any  kind  of  durable  timber  may  be  employed 
for  filling  ditches  in  the  foregoing  manner.  Before  the  pieces  are  laid  in  the  ditch,  the 
timber  should  be  thoroughly  seasoned,  and,  if  the  pieces  could  be  dipped  into  boiling 
coal-tar  after  they  are  seasoned,  they  would  not  decay  for  a  hundred  years. 

The  writer  employed  hemlock  to  nil  several  miles  of  ditch :  and  every  lineal  rod  of 
it  has  rendered  excellent  service  for  the  last  twenty  years,  showing  but  little  decay. 
One  drain  filled  with  planks  has  sent  out  a  large  stream  of  water  for  more  than  thirty 
years.  It  is  impossible  to  keep  the  water  out  of  such  a  ditch,  if  the  planks  be  laid  as 
close  together  as  the  pieces  can  be  placed.  The  water  will  percolate  down  past  the 
ends,  and  flow  into  the  channel. 

Fining  ditches  with  oak  Umber. — In  certain  localities  in  Ohio,  where  stones  were 
and  tiles  could  not  be  obtained,  and  where  white  oak  was  abundant  and  cheap, 
tillers  of  the  soil  have  filled  their  ditches  with  split  timber.  Some  of  the  trees 
sawed  into  cuts  about  four  feet  long,  or  eight  feet  if  the  timber  would  split  easily, 
alter  which  the  logs  were  split  into  billets  about  three  or  four  inches  square,  according 
to  the  capacity  of  the  drain.  Other  trees  were  sawed  into  cuts,  some  eight  inches, 
some  ten,  and  others  twelve  inches  long,  all  of  which  were  riven  into  slabs  about  two 
inches  thick,  which  were  employed  for  covering,  placed  from  one  billet  to  the  other, 
across  the  ditch.  In  case  there  was  but  little  water,  only  one  billet  was  laid  on  one 
side  of  the  bottom  of  the  ditch,  and  the  covering  pieces  were  laid  with  one  end  on  the 
billet,  and  the  other  end  on  the  bottom  of  the  ditch.  If  thoroughly  seasoned  before  it 
is  buried  in  a  ditch,  oak  timber  will  endure  a  life-time.  If  near  a  good  market,  jl 
would  be  more  economical  to  sell  oak  timber  and  to  purchase  tiles. 

Objections  to  stone  drains. — Unless  stone  drains  are  made  three  to  four  foot  deep,  and 
great  pains  taken  to  fill  all  the  interstices  with  small  stones  covered  with  hard  dirt,*? 
that  mice,  rats,  frogs,  and  other  animals  cannot  work  through  and  haul  the  earth  down 
into  the  channel,  the  water-course  is  liable  to  be  obstructed  in  many  places.  In  many 
instances,  a  stream  of  water  flowing  on  the  surface  of  the  ground,  along  or  across  a 
stone  underdrain,  will  almost  always  form  a  large  hole  down  to  the  stones,  and  wash 
the  channel  fall  of  earth.  One  instance  may  be  referred  to.  of  a  large  stone  drain  that 
was  made  forty-five  years  ago,  no  part  of  which  has  ever  failed,  although  the  ditch  was 
sunk  only  two  feet  in  depth.  The  stones  were  laid  with  much  care,  and  the  surface 
was  so  neatly  chinked  with  small  stones  that  mice  could  not  work  through.  We  have 
also  known  stone  drains  made  in  a  careless  manner,  which  did  not  operate  satisfactor- 
ily for  two  years,  as  the  surface  was  not  properly  chinked  with  small  stones. 

Comparative  cost  of  stones  and  tiles. — When  the  writer  first  commenced  underdraining 
with  stones,  he  learned  that  he  was  obliged  to  work  faithfully  and  to  move-  quickly  to 
gather  and  distribute  stones  enough  along  a  ditch  in  one  day  of  ten  hours,  to  stone  ten 
lineal  rods  of  ditch.  Common  laborers,  when  employed  by  the  day,  would  not  accom- 
plish so  much  as  that.  Then,  on  an  average,  he  could  stone  one  rod  per  hour,  and  do 
it  well.  Some  "jobbing  ditchers'7  professed  to  stone  twenty  to  forty  rods  in  a  day; 
but  the  depressions  and  interstices  and  holes  would  not  be  well  filled  with  small  stones. 
No  value  was  placed  on  the  stones ;  and  the  labor  of  the  team  was  of  no  account,  as  the 
horses  would  require  no  more  feed  to  perform  that  little  labor  than  if  they  were  idle. 
Hence  there  were  the  wages  of  one  man  three  days  to  stone  twenty  rods  of  ditch,  com- 
puted at  86.  It  would  require  for  twenty  rods  about  two  hundred  and  eighty-two  tiles 
fourteen  inches  long.  At  1£  cents  each  for  two-inch  tiles,  the  expense  would  be  about 
$3  52,  besides  the  laying,  which  one  man  would  easily  perform  in  an  hour.  This  shows 
a  difference  in  favor  of  the  two-inch  tiles  of  about  $8  48  in  twenty  rods,  or  about  12 
cents  per  lineal  rod,  even  where  stones  cost  nothing  except  the  labor  of  gathering. 
When  four-inch  tiles  were  employed,  which  cost,  when  delivered,  about  4  cents  each, 
there  was  a  marked  difference  in  favor  of  the  stones.  Hence  it  was  concluded  to  be 
most  economical  to  employ  stones  if  they  could  be  obtained  on  the  farm,  if  not  needed 
for  other  purposes,  when  drains  were  required  of  a  larger  capacity  than  a  two-inch 
tile.    If  stones  are  abundant,  and  must  be.  removed  from  the  field,  employ  them  to  fill 
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ditches  rather  than  purchase  tiles  and  cart  stones  off  the  field,  to  be  deposited  in 
large  heaps. 

Covering  the  tiles  and  stones  in  a  ditch.— Straw,  hay,  and  sods  have  been  unwisely  rec- 
ommended as  a  covering  for  tiles  and  stones.  A  more  unsuitable  material  than  sods 
cannot  be  employed,  especially  for  covering  the  stones  in  a  ditch.  Sods  will  decay  in 
a  few  months,  and  thus  cover  the  stones  with  a  mellow  mold,  which,  will  be  constantly 
working  into  the  water-course  of  the  drain.  Mice  like  no  better  earth  to  work  in  than 
decayed  sods.  Straw,  also,  will  soon  decay,  and  the  fine  material  will  be  washed  into 
the  water  channel,  and  thus  obstruct  the  passage.  All  such  material  as  straw,  sods, 
and  the  surface  soil  or  mold,  should  never  be  placed  in  contact  with  the  stones  or 
planks  of  a  drain.  On  the  contrary,  the  heaviest  and  most  compact  earth  or  sub-soil 
should  be  returned  first  to  tlte  tiles  or  stones.  As  soon  as  the  tiles  are  laid,  some  care- 
ful man  should  cover  them  by  carefully  shoveling  over  them  a  few  inches  in  depth  of 
the  heaviest  soil,  after  which  the  earth  may  be  returned  with  a  plow,  on  a  team  at- 
tached to  a  dirt-scraper.  There  will  usually  be  more  or  less  stone  among  the  earth 
that  was  drawn  out  of  the  ditch ;  and,  if  great  care  is  not  exercised  in  returning  the 
first  few  inches  in  depth,  stones  will  crush  the  tiles  in  numerous  places. 

The  writer  once  directed  the  laborer  to  lay  the  tiles  in  a  ditch  and  return  the  earth, 
and  to  cover  the  tiles  first  by  shoveling  in  earth  tciih  extreme  care.  The  drain  failed  to  dry 
the  land.  Upon  digging  down  the  tiles  were  found  full  of  standing  water.  A  large 
portion  of  the  drain  had  to  bo  taken  up  and  relaid.  In  five  different  places  small  stones 
had  been  allowed  to  fall  on  the  tiles,  crushing  them  to  such  an  extent  as  to  obstruct 
the  flow  of  the  water.  A  small  stone,  half  as  large  as  a  man's  fist,  if  allowed  to  fall  on 
a  tile  at  the  bottom  of  a  three-foot  ditch,  will  crush  it.  Consequently,  this  part  of  the 
filling  should  be  performed  with  great  care.  If  by  accident  a  stone  breaks  a  tile,  a 
sound  one  should  be  substituted  at  once.  One  thousand  tiles  may  be  laid  well,  and 
covered  in  the  best  manner,  and  yet  if  only  one  near  the  outlet  be  crushed  by  a  stone 
the  entire  drain  will  be  of  little  value. 

The  most  expeditions  way  to  return  the  dirt  after  the  tiles  have  been  covered  is  to 
hitch  two  horses  to  a  plow  having  an  evener  eight  or  nine  feet*in  length.  The  heads  of 
the  horses  should  be  held  apart  at  the  proper  distance  by  a  jockey-stick,  about  eight  feet 
long,  as  suggested  on  a  preceding  page.  Another  economical  way  is  to  employ  a  dirt- 
scraper,  to  which  the  team  is  hitched  by  a  chain  six  to  ten  feet  long,  according  to  the 
width  of  a  ditch.  Then,  let  one  person  drive,  hauling  the  scraper  to  the  bank  of  the 
ditch,  and  stopping  the  team  just  in  time  to  allow  the  scraper  to  be  dumped  without 
being  drawn  across  the  ditch.  Two  men,  with  a  team  ana  scraper,  will  haul  in  dirt 
more  rapidly  than  twenty  laborers  will  cast  it  in  with  shovels.  We  have  frequently 
read  the  recommendation  to  lead  a  horse  lengthwise  of  the  ditch,  as  the  earth  is  being 
shoveled  in,  for  the  purpose  of  treading  it  down  firmly.  It  is  an  unwise  practice, 
as  there  is  great  danger  of  injuring  the  animal,  and  still  more  danger  that  his  feet 
will  damage  the  water-course. 

Ditching-machines. — We  have  not  yet  met  with  a  really  successful  and  reliable  power 
ditching-machine,  one  that  will  excavate  the  desired  depth  through  "  hard-pan'1  and 
such  stubborn  land  as  is  frequently  found  on  the  slopes  of  rivers  and  lakes.  There 
are  many  power-machines  for  ditching,  which  will  operate  very  satisfactorily  on  any 
kind  of  ground,  where  there  are  no  small  boulders  as  large  as  a  man's  fist,  and  where 
the  substratum  can  be  spaded ;  but  when  a  machine  is  started  in  ground  where  there 
are  some  small  stones,  and  occasional  bars  of  hard-pau,  a  hand-digger  is  required  with 
a  complete  set  of  tools  to  excavate  certain  parts,  which  cannot  i>e  done  by  a  power 
ditcher. 

Tiles  and  stones  together. — Fig.  28  represents  a  mode  of  filling  a  large  ditch,  which 
has  frequently  been  employed  with  satisfactory  results,  where  a  drain  of  large  capacity 
was  desirable.  If  flat  stones  can  be  readily  obtained,  say  one  foot  in  width,  excavate 
the  ditch  about  fourteen  inches  wide  on  the  bottom,  dressed  out  at  the  corners,  so  that 
tiles  will  fit  closely  at  each  side.  Before  the  tiles  are  laid,  a  channel  should  be  scooped 
out  in  the  middle,  as  represented,  that  the  stream  may  not  undermine  the  tiles.  Then 
lay  a  course  of  tiles  on  each  side,  and  place  flat  stones  carefully  on  the  top,  as  shown 
by  the  cut.  It  is  important  that  the  top  stones  be  laid  on  with  care,  and  neatly  leveled 
up,  with  thin  pieces  on  the  under  side.  The  joints  of  the  covering  stones  should  be  fitted 
closely  and  covered  with  small  thin  pieces,  to  prevent  mice  from  h*nling  earth  into  the 
main  water-course.  In  case  the  stones  should  be  more  expensive  than  another  course 
of  tiles,  it  would  be  preferable  to  lay  three,  or  even  four  courses  of  tiles,  side  by  side. 
When  lar^o  tiles  could  not  be  obtained  readily,  we  have  sometimes  laid  three  or  four 
courses  of  small  tiles  in  the  bottom  of  a  ditch,  thus  forming  a  water-course  fully  equal 
to  the  capacity  of  the  stream  when  the  water  was  at  its  greatest  height. ' 

Laying  tiles  on  hoards. — It  is  the  practice  of  many  tillers  of  the  sou  to  lay  a  narrow 
board  pi  the  bottom  of  the  ditch  on  which  the  tiles  are  placed.  This  is  more  particularly 
the  practice  when  horse -shoe  tiles  are  employed.  It  is  not  a  commendable  practice  to 
place  timber  of  any  kind  beneath  tiles,  as  some  portions  of  boards  will  almost  always 
decay  in  a  few  years.    If  proper  care  is  exercised, in  selecting  soondpieoee,  andjwra- 
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pulonsly  rejecting  every  cull,  a  drain  will  endure  much  longer  tliau  when  all  qualities 
of  lumber  are  employed.    If  horse- shoo  tiles  are  employed,  they  should  be  placed  on 

Elates,  or  soles  of  burnt  clay.    Soles  of  burnt  clay  will  cost  but  a  trifle  more  than  lam- 
er.   We  would  not  recommend  soles,  however,  nor  horse-shoo  tiles,  if  pipe  tiles  or 
sole  tiles  can  be  procured. 

The  correct  way  to  lap  tiles. — Some  writers  on  the  subject  of  underdraining  recommend 
the  practice  of  laying  tiles  on  the  bottom  of  a  ditch  while  standing  on  the  bank. 
For  this  purpose  they  recommend  the  use  of  a  "tile-layer,"  with  a  long  handle 
like  that  of  a  pitch-fork.  The  hooked  rod  is  thrust  into  the  bore  of  a  tile,  with 
which  the  latter  is  let  down  to  the  bottom  of  the  ditch  and  placed  as  nearly  in  its  posi- 
tion as  a  tile  can  be.  If  every  tile  were  quito  true  and  straight,  and  the  bottom  of  the 
ditch  were  as  smooth  and  true  as  a  newly-finished  pavement,  tiles  could  be  laid  in  this 
way.  It  must  be  remembered,  however,  that  almost  every  tile  is  a  little  crooked,  or 
twisted,  or  warped,  and  that  it  is  almost  impossible,  in  many  places,  where  the  ground 
is  full  of  small  stones  and  large  gravel,  to  make  the  bottom  of  a  ditch  true  and  smooth. 
Consequently,  if  the  operator  lays  the  tiles  while  standing  on  the  bank  of  the  ditch, 
the  form  of  some  of  them  will  frequently  be  such  that  the  ends  will  not  match  satisfac- 
torily. Hence,  the  only  correct  way  to  lay  tiles  of  any  kind  is  for  the  operator  to  stand 
in  the  ditch,  and  place  each  tile  in  the  best  possible  position.  In  case  a  joint  is  too 
open  at  the  upper  side  of  the  tiles,  try  another  tile,  hi  many  instances  a  tile  will  rook, 
as  the  middle  rests  on  a  bar  of  hard  earth  or  a  small  stone,  in  which  case  the  promi- 
nence should  be  rammed  down,  so  that  the  tile  will  not  rock.  Sometimes  the  digger 
iinds  it  necessary  to  remove  a  small  boulder  from  the  bottom  of  the  ditch,  thus  leaving 
a  depression  one  or  two  inches  deep.  All  such  cavities  should  be  rammed  full  of  hard 
earth  before  the  tiles  are  laid,  so  that  the  end  of  one  section  may  not  be  forced  down 
by  the  superincumbent  pressure  so  far  that  the  caliber  of  the  two  adjoining  tiles  will 
not  correspond.  Placing  tiles  in  the  bottom  of  a  ditch  is  a  piece  of  labor  to  be  per- 
formed but  once  during  a  life-time ;  hence,  the  importance  of  laying  every  one  with  the 
utmost  carefulness.  It  is  far  better  to  take  the  time  to  lay  every  tile  properly  than  to 
hurry  them  in  at  random,  which  may  necessitate  the  redigging  and  reconstruction  of 
a  portion  of  the  drain.  When  ditches  are  unusually  deep  and  very  narrow,  and  the  bot- 
tom consists  of  earth  free  from  stones,  so  that  a  true  channel  can  be  formed  for  the  tiles, 
they  may  be  laid  with  the  tile-layer. 

Silt-wells  in  drains. — It  is  an  excellent  plan  to  construct  silt- wells  in  several  places  in 
main  drains,  as  they  facilitate  observation  as  to  the  flow  of  the  water,  and  provide 
effectual  means  for  collecting  the  fine  silt  that  is  washed  into  the  drain  by  the  constant 
influx  of  water,  especially  when  the  soil  is  thoroughly  saturated.  They  also  furnish  an 
outlet  for  mice,  frogs,  &c.,  which  frequently  enter  the  water-course  if  they  have  access 
to  drains. 

Silt-wells  should  be  made  when  the  ditch  is  dug.  Such  wells  are  to  a  drain  what  a 
man-hole  is  to  a  street  sewer  in  a  city.  An  excavation  should  be  made  across  and  in 
the  bottom  of  a  ditch  about  two  feet  square  and  at  least  one  foot  deeper  than  the  bot- 
tom of  the  ditch ;  then  a  curb  of  planks,  bricks,  or  flat  stones  set  on  end  may  be  em- 
ployed. The  water  discharges  into  the  well  and  flows  away  by  entering  the  tiles  on 
the  opposite  side.  The  silt  washed  along  in  the  tiles  is  deposited  in  the  well,  which, 
when  tilled  up  as  high  as  the  tiles,  should  be  cleaned  out.  A  curb  mado  of  planks  of 
durable  timber  will  endure  a  great  many  years. 


RECLAMATION  OF  MARSH  LANDS. 

The  subject  of  the  reclamation  of  marshlands  is  one  which  must  claim 
the  attention  of  the  country  in  the  immediate  future,  as  agricultural 
lands  advance  in  price  and  population  increases.  A  few  instances  of 
successful  reclamation  upon  the  Atlantic  and  Pacific  coasts  have  been 
reported  in  the  publications  of  this  Department. 

An  elaborate  communication  from  Mr.  Jerome  J.  Collins,  civil  engi- 
neer, of  Hudson  City,  Kew  Jersey,  gives  at  length  an  account  of  the 
reclamations  accomplished  in  other  countries,  and  in  the  vicinity  of  New 
York  City,  with  a  statement  of  the  principles  upon  which  such  work  is 
properly, conducted  and  the  obstacles  to  be  overcome  in  its  prosecution. 
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He  also  gives  an  exposition  of  his  theory  of  the  formation  of  tidal 
marshes,  and  medical  views  concerning  malaria  or  miasma  and  the  adapt- 
ability of  marsh  lands  for  cultivation,  which  are  not  subjects  suited  to 
the  original  and  practical  character  of  our  reports.  The  following 
extracts  are  given  : 

A  GLANCE  AT  THE  HISTORY  OF  RECLAMATION. 

If  we  glance  back  over  the  many  centuries  the  brave  inhabitants  of  the  Netherlands 
have  held  their  fertile  country  against  the  ocean,  after  rescuing  it  from  the  waters,  we 
must  be  struck  with  admiration  at  such  an  instance  of  a  nation's  perseverance.  The 
Hollanders  found  their  country  a  morass ;  they  now  present  it  a  very  picture  of  fertility 
and  abundance,  and  we  must  not  forget  that,  though  they  worked  nard  at  their  na- 
tional defenses  against  the  ocean,  they  were  not  spared  the  horrors  of  war  by  their 
neighbors.  The  country  they  strove  to  rescue  from  the  sea  became,  on  account  of  its 
position,  the  battle-field  on  which  many  European  quarrels  were  decided,  and  the  in- 
habitants were  often  compelled  to  cast  aside  the  spade  and  grasp  the  sword  in  defense 
of  their  lives  and  property. 

The  periodical  overflowing  of  the  Nile  to  uncertain  limits  necessitated  the  control- 
ling of  the  waters  within  defined  boundaries,  and  this  control  was  most  undoubtedly 
exercised  by  means  of  embankments. 

The  Phoenicians — the  people  of  Tyre  and  the  ancient  sea-ports  of  the  East,  the  Greeks 
and  the  Romans  erected  extensive  works  on  their  sea-coast  to  protect  their  cities  and 
ships  from  ocean  storms  and  foreign  enemies,  and  no  doubt  they  inclosed  low-lying 
lands  in  many  instances  for  the  purpose.  The  Romans  during  their  occupation  of  Brit- 
ain raised  immense  lines  of  embankments  at  several  points  along  tho  coast,  the  re- 
mains of  which  are  stUl  in  existence.  In  fact,  all  nations  as  they  advanced  in  civiliza- 
tion seem  to  have  recognized,  in  reclamation  a  means  of  extending  the  area  of  land  to 
be  distributed  among  the  people  without  necessitating  an  emigration  of  surplus  pop- 
ulation. 

This  has  been  the  case  in  India  and  China,  where  the  dense  population  manages  to 
accommodate  itself  to  the  limits  of  those  countries,  and  it  is  only  within  the  last  few 
years  that  we  have  seen  any  signs  of  a  movement  by  these  people  to  other  countries. 

The  original  settlers  of  the  Netherlands  were  tho  descendants  of  those  wandering 
tribes  whose  emergence  from  their  homes  in  the  North  heralded  the  downfall  of  the 
Roman  empire  and  laid  the  foundation  of  the  nationalities  which  at  present  checker 
the  map  of  Europe. 

The  first  steps  toward  erecting  barriers  against  the  tidal  overflow  in  Holland  are 
stated  to  have  been  taken  in  or  about  the  second  century  of  the  Christian  era.  It  is 
probable  that  vanguards  of  the  great  army  of  invasion  which  in  later  times  overran 
Europe  from  the  north  had  begun  to  move  forward  and  occupy  in  small  bodies  the 
country  lying  along  the  northern  coast.  As  the  population  increased  and  the  groups 
of  mud  huts  grew  into  large  towns  and  cities,  the  necessity  for  placing  under  cultiva- 
tion more  extensive  areas  of  land  became  imperative.  The  more  valuable  these 
settlements  grew  to  the  people,  the  more  desirous  were  they  to  guard  them  against  de- 
struction by  the  sea,  and  the  attention  of  the  government  and  people  was  directed  to 
the  general  and  permanent  embanking  of  the  whole  coast.  How  they  have  succeeded 
we  all  know.  The  country  which  was  once  a  desolate  marsh  is  now  a  garden.  Visitors 
passing  through  it  acknowledge  that  in  no  part  of  the  world  is  scientific  agriculture 
better  understood  or  applied,  although  the  fields  and  dwellings  are  in  many  places 
twenty  feet  below  the  level  of  the  sea.  It  was  not  alone  necessary  to  embank 
against  the  sea,  but  also  against  the  waters  of  some  of  the  great  rivers  whose  sources 
are  to  be  found  in  the  very  heart  of  Europe,  and  which  would  overflow  all  tho  low 
lands  they  traverse  had  not  the  precaution  of  confining  them  to  their  natural  chan- 
nels been  taken  by  the  Hollanders. 

Many  works  have  been  written  which  give  detailed  descriptions  of  tho  manner  in 
which  the  diking  of  the  Netherlands  was  carried  on.  The  foundation  of  tho  work 
was  laid  by  nature.  The  superstructure  is  the  work  of  man.  Along  the  coast  exposed 
to  the  northwestern  storms  a  bank  of  sand  was  washed  up  by  the  action  of  the 
waves,  and  a  natural  barrier  was  erected  against  the  incursion  of  the  tidal  waves.  A 
belt  of  wood  which  grew  along  the  coast,  and  against  which  the  sand  was  heaped, 
assisted  the  early  toders  in  their  labors  by  affording  both  shelter  and  material. 
Tins  wood  has  since  disappeared  to  a  great  extent  in  the  constant  repairs  rendered 
necessary  by  the  action  of  the  waves  in  stormy  weather.  4 

Beyond  strengthening  and  connecting  these  mounds  or  banks  of  sand,  and  securing 
the  lands  in  the  immediate  neighborhood  of  the  ocean  from  tidal  overflow,  little  was 
done  in  tho  beginning  on  the  main  embankment  along  the  coast,  while  the  river 
banks  were  left  wholly  exposed.    The  great  work  once  initiated!  however,  it  has  pro- 


602  AGRICULTURAL  REPORT. 

greased  steadily  to  the  present  day,  and  we  find  that  alter  a  struggle  lasting  many 
centuries  the  energy  and  perseverance  of  man  have  wrested  a  kingdom  from  the  sea. 

Writers  on  the  subject  of  the  early  condition  of  Holland  tell  us  that  the  country  was 
covered  with  lakes,  varying  in  size,  which  have  been  drained  and  converted  into 
fruitful  farms.  The  most  important  operation  lately  and  successfully  completed  k 
the  draining  of  the  Haarlem  Lake,  which  covered  an  area  of  about  45,000  acres.  A 
description  of  this  work  was  given  in  the  report  of  the  Department  of  Agriculture  for 
1866. 

Extensive  tracts  on  the  western  coast  of  England,  called  the  Fen  country,  have  been 
embanked  and  drained,  and  added  to  the  cultivable  land  in  that  section.  As  many  as 
680,000  acres  of  fen  have  been  reclaimed,  and  the  works  rival  those  of  Holland  in 
extent.    The  Encyclopaedia  Britannica  says : 

"This  fen  country  has  for  centuries  been  the  scene  of  drainage  operations  on  a 
stupendous  scale.  The  whole  surface  of  the  great  basin  of  the  fens  is  lower  than  the 
sea,  the  level  varying  from  four  to  sixteen  feet  below  high- water  mark  in  the  German 
Ocean.  The  difficulty  in  draining  this  flat  tract  is  increased  from  the  circumstance 
that  the  ground  is  highest  near  the  shore  and  falls  inward  toward  the  foot  of  the 
slope.  These  inland  and  lower  grounds  consist  of  a  spongy  peat,  which  has  a  natural 
tendency  to  retain  water.  The  rivers  and  streams  which  now  from  the  higher  inlands 
discharge  upon  these  level  grounds,  and  originally  found  their  way  into  the  broad 
and  shallow  estuary  of  the  wash,  obstructed  m  all  directions  by  bars  and  sand-banks. 
These  upland  waters,  beinjs*  now  caught  at  their  point  of  entrance  on  the  fens,  are 
confined  within  strong  artificial  banks,  and  so  guided  straight  seaward,  and  are  thus 
restrained  from  flooding  the  low  grounds,  and  by  their  concentration  and  momentum 
assist  in  scouring  out  the  silt  from  the  narrow  channel  to  which  they  are  confined. 
The  tidal  waters  are  at  the  same  time  fenced  out  by  sea-banks  which  are  provided  at 
certain  intervals  with  sluice-doors  by  which  the  waters  escape  at  ebb  tide.  When 
this  does  not  provide  such  a  drainage  as  to  admit  of  cultivation,  the  water  is  lifted 
mechanically  by  wind  or  steam  mills  into  the  main  aqueducts. 

"  In  the  district  called  Marsh,  in  Norfolk,  extending  between  the  Ouse  and  the  New, 
in  that  called  South  Holland,  in  Lincolnshire,  stretching  between  the  New  and  WeUand, 
northward  of  Spalding,  and  also  northeast  of  Boston,  there  are  considerable  tracts  of 
marine  clay  soil.  In  Marshland  this  is  chiefly  arable  land,  producing  large  crops  of 
wheat  and  beans,  but  in  Lincolnshire  it  forms  exceedingly  fine  grazing  land.  This 
tract  lies  within  the  old  Roman  embankment  by  which  the  district  was  hrst  defended 
from  the  ocean.  Outside  this  barrier  are  the  proper  marsh  lands,  which  have  been 
reclaimed  in  portions  at  successive  periods,  and  are  still  intersected  in  all  directions 
by  ranges  of  banks.  The  extraordinary  feature  in  this  tract  is  that  the  surface  outside 
the  Roman  bank  is  three  or  four  feet  higher  than  on  the  inside,  and  the  level  of  each 
new  inclosure  is  more  elevated  than  the  previous  one.  The  land  rises  step  by  step  as 
the  coast  is  approached,  so  that  the  most  recently  reclaimed  land  is  often  twelve  and 
sometimes  eighteen  feet  higher  than  the  lowest  fen  land  in  the  interior,  the  drainage 
from  which  must,  nevertheless,  be  conveyed  through  these  more  elevated  marshes  to 
the  sea."     \ 

These  extensive  works  are  represented  by  many  hundreds  of  miles  of  river  embank- 
ments, and  the  sea-coast  line  embanked  exceeds  one  hundred  and  thirty  in  length. 
This  fen  land,  once,  like  that  of  Holland,  a  wild  marshy  tract,  impassable  to  man  or 
beast,  is  now  a  fertile  farm,  rich  in  agricultural  products,  and  inhabited  by  a  healthy 
and  wealthy  population. 

Another  instance  of  successful  reclamation  is  to  be  found  in  England:  the  Bedford 
Level,  called  after  the  Earl  of  Bedford,  who  in  the  year  1634  expended  over  £100,000 
to  reclaim  these  lands,  and  whose  son  completed  the  work  at  an  additional  cost  of 
£300,000.  These  lands  have  since  that  time  been  kept  perfectly  free  of  water  by  means 
of  windmills  and  other  pumping  engines. 

Extensive  drainage  operations  have  been  carried  on  in  many  parts  of  Europe,  par- 
ticularly in  France  and  Italy.  The  celebrated  Pontine  marshes,  near  Rome,  are  men- 
tioned by  early  historians  as  a  source  of  great  danger  to  the  public  health,  and  several 
unsuccessful  attempts  were  made  to  reclaim  them.  The  popes  at  different  periods  re- 
newed these  efforts,  and  their  success,  though  partial,  proved  that  the  drainage  could 
be  effected  with  sufficient  capital. 

In  Ireland  immense  tracts  of  peat-bog  have  been  drained  and  converted  into  arable 
land.  The  bo^  of  Allen  is  an  extensive  area  of  peaty  soil,  extending  into  several  coun- 
ties, and  covering  many  thousand  acres.  In  the  southern  part  ot  Ireland,  along  the 
rivers  and  shores  of  the  main  estuaries,  large  areas  of  alluvial  deposits  have  been 
inclosed  by  embankments,  and  a  rich  toil  made  available  for  cultivation. 

The  cotton  lands  in  the  valley  of  the  Mississippi  are  exceedingly  fertile  when  prop- 
erly protected  by  levees  from  the  periodical  overflow  of  the  river.  The  construction 
and  maintenance  of  these  levees  are  often  the  subject  of  discussion  in  Congress,  and  it 
would  seem  proper  that  the  nation's  representatives  should  interest  themselves  in  what 
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forms  the  only  protection  to  the  agricultural  interests  of  several  of  the  States  of  the 
Union. 

In  Canada  the  question  of  reclaiming  the  marsh  lands  is  receiving  considerable 
attention  from  both  the  government  and  the  people.  Extensive  works  are  about  to  be 
commenced,  with  a  view  to  these  reclamations;  and  vast  areas  of  fertile  soil  will  bo 
added  to  the  lands  of  the  Now  Dominion. 

In  this  country  the  question  of  utilizing  marshes  has  not  yet  attained  the  import- 
ance it  deserves. 

In  the  neighborhood  of  New  York  a  considerable  tract  of  land,  known  as  the  Newark 
Meadows,  lying  between  the  Newark  and  Paterson  range  of  hills,  on  the  west  side, 
and  the  Palisade  ridge  of  Bergen  Hill  on  the  east  side,  lias  been  embanked  and  other- 
wise drained  and  reclaimed  within  the  past  two  years. 

WILL  RECLAMATION  PAYt 

A  question  for  consideration  is,  will  reclamation  of  marsh  lands  pay  those  who 
invest  their  capital  in  such  undertakings  T  When  we  invest  our  money  in  that  which 
is  perishable,  stealable,  or  depreciable  m  value  to  such  an  extent  as  to  become  posi- 
tively worthless,  we  have  an  uncertain  security  for  the  principal  invested,  and  profit 
is  doubtful.    We  can  invest  in  that  which  is  itself  a  standard  of  value,  such  as  the 

Sold  coinage  of  the  country.  In  this  case  the  security  is  good  in  the  thing  itself,  but 
tie  profits  are  uncertain.  Or,  investment  can  bo  made  in  that  which  has  an  intrinsic 
value  of  its  own,  non-depreciable,  independent  of  any  standard  value  but  its  own 
worth,  and  above  all  indestructible  and  immovable,  and  advancing  in  value  with  time, 
such  as  good  land.  For  this  investment  the  security  is  certain,  visible,  and  tangible, 
and  the  profits  are  equally  certain,  and  limited  only  by  the  inactivity  of  the  investor 
in  developing  them. 

As  it  is  the  interest  of  every  State  to  develop  its  resources,  and  as  the  principal 
source  of  wealth  to  a  country  must  be  the  productions  of  its  soil,  it  is  of  the  highest 
importance  that  these  should  receive  attention.  Capitalists  will  unhesitatingly  engage 
in  speculations  for  the  working  of  distant  gold  mines,  where  the  chances  of  profitable 
return  depend  almost  entirely  on  the  lucky  striking  of  a  rich  vein  of  the  precious 
metal,  of  which  we  hear  of  more  disappointments  than  successes.  With  a  plethora  of 
money  in  our  markets,  men  are  continually  seeking  for  safe  and  profitable  modes  of 
employing  their  idle  capital  and  in  lieu  of  the  desired  investment  they  are  often  con- 
tent to  accept  the  comparatively  small  percentage  allowed  by  the  banks,  while  almost 
at  their  doors  may  be  iound  the  means  by  which  their  capital  can  be  safely  and  profit- 
ably employed  in  the  reclamation  of  these  much-needed  marsh  lands. 

In  the  case  of  the  Hackensack  meadows  near  Newark,  New  Jersey,  reclaimed  by  the 
Iron  Dike  and  Laud  Reclamation  Company  of  New  York,  the  whole  area  selected  for 
reclamation  was  about  4,500  acres,  which  were  purchased  by  the  company  at  on  average 
price  of  (50  per  acre.  The  cost  of  inclosing  this  area  with  an  embankment,  and  the 
cutting  of  a  series  of  main  ditches  and  drains  throughout  the  whole  area,  did  not 
exceed  $250,000,  which  would  be  equal  to  about  $65  per  acre,  making  the  cost  of  pur- 
chase and  reclamation  about  $105  per  acre.  Previous  to  the  commencement  of  the 
works,  the  marsh  was  completely  overflowed  at  every  tide,  and  the  entire  embanking 
and  ditching  were  done  by  manual  labor,  while  the  insertion  in  the  whole  length  of 
river  embankment  of  Driggs's  patent  iron  dike  plate  added  considerably  to  the  cost  of 
the  works.  They  have  4,500  acres  of  wet  marsh  purchased  and  reclaimed  for  $105  per 
acre.  When  this  land  has  been  thoroughly  drained  it  will  be  worth  $1,000  per  acre. 
If  it  takes  three  years'  cultivation  to  bring*  it  to  this  condition,  the  tract  at  the  end  of 
that  time  will  be  worth,  say,  $4,500,000.  Meantime  the  land  will  rent  for  $50  per  acre 
per  annum,  which  sum  is,  at  the  end  of  three  years,  equivalent  to  $675,000  or  $200,000 
in  excess  of  the  original  cost. 

Wo  have  the  value,  then,  at $4,500,000 

Add  amount  of  rent  for  three  years  at  $50  per  acre  ..." 675,000 

5,175,000 

Cost  of  land  and  reclamation. * $475,000 

Interest  three  years,  at  7  per  cent..'. * 09,750 

Cost  of  maintaining  banks*  &c,  three  years 27,000 

601,750 

Profitto  original  investors  in  three  years 4,573,250 

The  location  of  the  land  near  the  city  of  New  York  has,  of  course,  much  influence  oU 
Us  value,  and  it  is  not  intended  to  convey  the  idea  that  all  reclaimed  land  will  be 
equally  valuable,  or  capable  of  returning  so  enormous  profits  as  the  Hackensack  mead- 
ows promise. 
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The  tracts  of  marsh  lying  at  a  distance  from  the  great  cities  are  not  less  valuable  in 
proportion,  because,  if  their  value  is  not  so  great  when  reclaimed,  their  present  value 
is  very  much  less,  being  in  many  cases  as  low  as  $5  per  acre,  while  there  would  be  no 
increase  whatever  in  the  expense  of  reclamation. 

Professor  Cook,  speaking  of  the  marshes  lying  along  the  coast  of  New  Jersey  and  the 
neighboring  States,  says :  "  The  value  of  banked  meadows  in  Salem  County,  New  Jer- 
sey, and  along  the  Cohansey  Creek  and  Maurice  River,  in  Cumberland  County,  ranges 
from  $200  to  $500  per  acre.  Previous  to  banking,  these  meadows  were  comparatively 
worthless." 

If,  therefore,  almost  worthless  marshes  can  be  raised  in  value  to  $200  per  acre  by 
merely  banking  them  against  tidal  overflow  at  a  very  small  cost  per  acre,  what  may 
not  be  the  increase  in  value  when  these  lands  are  properly  reclaimed,  and  drained  and 
fitted,  at  a  small  increase  in  the  cost,  for  the  highest  class  of  cultivation  ? 

Professor  Cook  also  makes  the  following  statement :  "  The  meadows  on  the  "Wallkill, 
the  Pequest,  the  Paulinskill,  and  the  Passaic  are  rich  lands,  and  comparatively  unpro- 
ductive, though  lying  in  the  midst  of  the  finest  part  of  the  State.  The  improvements 
must  be  made,  and  the  land  brought  to  the  degree  of  productiveness  which  the  best 
interests  of  the  State  demand.  *  *  *  Wo  have  between  one  and  two  millions 
of  acres  of  land  in  southern  New  Jersey  which  are  comparatively  unimproved.  Private 
enterprise  is  doing  much  for  its  development.  Millions  of  dollars  have  been  invested 
for  its  improvement  within  the  last  fifteen  years,  and  thriving  settlements  have  been 
formed.  These  pioneers  deserve  well  of  the  State,  and  they  should  be  furnished  with 
every  information  and  facility  for  pushing  forward  their  improvements." 

Considering  the  high  rents  paid  at  present  by  market  gardeners,  amounting  fre- 
quently to  $150  per  acre  per  annum,  it  is  quite  certain  that  every  acre  of  marsh  land 
reclaimed  within  the  next  twenty  years  will  find  willing  purchasers  or  tenants. 

On  well-drained  land,  such  as  we  would  wish  to  see  made  of  our  marsh  lands,  a 
farmer  paying  an  annual  rent  of  $100  per  acre  would  realize  fully  treble  the  profits 
derivable  from  the  cultivation  of  upland  ground,  as  he  is  certain  to  raise  crops  such  as 
the  upland  ground,  with  any  quantity  of  fertilizers,  could  not  produce ;  and  further,  the 
question  of  expense  in  working  such  ground  is  important  in  supporting  our  arguments, 
as  manures  and  fertilizers  are  wholly  unnecessary,  and  a  series  of  heavy  crons  can  be 
raised  for  thirty  years  without  the  soil  requiring  any  stimulant  in  the  shape  ot  manure. 

Farmers  complain  that  the  most  serious  item  in  the  expense  of  farming  is  the  con- 
stant renewal  of  the  vitality  of  the  soil  by  manures.  In  the  case  of  reclaimed  marsh 
land  this  expense  is  saved,  as  even  the  soil  itself  can  be  used  as  manure  on  upland 

f  round  with  great  advantage.    The  plowing  is  also  attended  with  more  ease.    No  large 
oulders  are  met  with  to  interrupt  the  work  or  interfere  with  the  proper  tillage  of  the 
soil. 

We  have  here,  then,  an  investment  for  the  capitalist  which  will  return  him  enormous 
profits :  a  rich  and  productive  farm  for  the  agriculturist,  that  will  yield  him  tenfold 
for  his  labor ;  a  means  of  employing  the  thousands  who  are  daily  flocking  to  our  shores 
from  Europe;  and  last,  though  not  least  in  importance,  a  means  of  providing  an 
abundant  supply  of  fresh,  cheap  food  for  the  people  who  are  compelled  to  purchase  the 
diseased  meat  and  stale  and  unhealthy  vegetables  and  diluted  milk  which  are  to  be 
found  in  our  markets.  All  these  advantages  lie  within  our  reach,  and  we  should  be 
blind,  indeed,  to  our  own  interests  did  we  not  seize  them. 

RECLAMATION  OP  NEWARK  (N.  J.)  MEADOWS. 

The  following  notes,  taken  from  the  engineer's  field-books,  of  a  test  survey  on  the 
Hackensack  meadows  in  the  spring  of  1867,  will  give  a  general  idea  of  the  kind  of  soil 
to  be  found  on  the  salt  marshes  along  our  coasts  and  tidal  river  banks,  being  records 
of  a  series  of  experimental  borings  into  the  soil,  made  to  ascertain  the  nature  of  the 
substrata  for  a  depth  of  from  nine  to  twelve  feet.  The  boring  was  taken  within  fifty 
feet  of  the  water's  edge. 

The  soil  in  many  parts  of  these  marshes  was  tested,  and,  with  the  exception  of  some 
difference  in  the  thickness  of  the  various  strata,  very  little  difference  occurred  in  the 
several  tests.  The  only  marked  variation  in  the  character  of  the  soil  that  occur  is  where 
large  cedar  stumps  are  met,  either  on  the  surface  or  some  three  feet  beneath  it.  The 
roots  of  these  cedar  stumps  are  invariably  sound,  while  portions  exposed  to  the  air 
soon  rot  away.  The  closeness  of  the  soil,  and  the  uniform  state  of  moisture  and  non- 
exposure  to  the  air  evidently  interrupt  their  decay.  In  some  places  the  cedar  roots 
showed  on  the  surface,  while  in  many  others  they  were  buried  deep  in  the  soiL  In 
drainage  the  water  is  not  removed  to  a  greater  depth  than  five  feet,  so  that  the  surface 
mold  and  marls  are  dried  while  the  grass  peat  beneath  still  holds  the  moisture  to 
some  extent.  Drainage  without  cultivation  will  not,  of  course,  develop  the  good 
qualities  of  the  soil,  but  the  two  judiciously  combined  cannot  fail  to  produce  the  results 
most  beneficial  to  agricultural  "vjants.' 
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Even  after  the  surface  drainage,  regarded  as  sufficient  to  insure  thorough  reclama- 
tion from  a  8  hate  of  swamp,  the  surface  soil  when  turned  by  the  plow  presents  that 
rich  and  friable  appearance  so  highly  valued  by  the  farmer.  The  growth  of  aquatio 
plants  speedily  becomes  stunted,  and  a  richer  vegetation  takes  their  place.  Then, 
with  embankments  securely  constructed,  and  adequate  pumping-power  or  sluice-way 
provided,  a  thorough  knowledge  of  the  theory  and  practice  of  agriculture  will  enable 
the  farmer  to  reap  a  rich  reward  for.  his  labors. 

An  attempt  was  made  about  thirty  years  ago  to  reclaim  the  Newark,  or  more 
properly  the  Hackensack;  meadows  by  inclosing  them  with  an  embankment,  and  con- 
structing a  number  of  sluice-ways  to  carry  off  the  water.  Owing  to  the  neglect  of  the 
proprietors,  these  banks  were  completely  destroyed  by  the  musk-rat,  which  burrowed 
into  and  through  them,  below  the  level  of  high  water;  and  the  tide,  following  the 
excavation,  soon  demolished  the  embankment. 

The  difficulty  to  be  contended  with  in  this  work  of  reclamation  was  not  the  pres- 
sure of  water,  the  presence  of  springs,  or  exposure  to  heavy  waves  in  stormy  weather, 
or  in  removing  the  water  from  the  soil  itself.  It  was  simply  to  prevent  the  musk-rat 
and  other  borers  from  penetrating  the  embankment,  and  admitting  the  tide- water  on 
the  land.  Thick  embankments  will  not  resist  the  boring  powers  of  the  musk-rats ; 
they  have  been  known  to  bore  through  a  solid  bank  in  one  night  for  a  length  of  over 
sixty  feet. 

Mr.  S.  B.  Driggs,  of  New  Brunswick,  New  Jersey,  invented  the  "  iron  dike,"  or  a  system 
of  cast-iron  plates  inserted  in  the  core  of  the  embankment  between  the  levels  of  high 
and  low  water,  by  which  means  the  bank  is  made  impenetrable  to  the  rats,  where 
penetration  would  result  in  the  destruction  of  the  bank  and  the  failure  of  the  recla- 
mation. The  limits  of  the  operations  of  the  musk-rat,  dangerous  to  the  bank,  lie 
between  high  and  low  water  levels,  as  these  animals  will  not  work  below  the  level  of 
low  water  for  any  distance,  if  at  all,  and  their .  borings  above  high  water  level  are 
easily  repaired  and  comparatively  harmless. 

The  musk-rat  begins  boring  at  the  lowest  point,  and  penetrates  upward  in  an  inclined 
direction,  so  that  when  the  tide  falls  the  excavation  is  self-draining.  For  this  pur- 
pose, then,  the  boring  is  commenced  at  about  the  level  of  quarter-flood  tide,  and  is 
always  dry  on  tidal  river  banks  during  low  water.  The  iron  dike  plates  used  in  the 
reclamation  of  the  Newark  meadows  were  five  feet  long,  eighteen  inches  wide,  and  a 
quarter  of  an  inch  thick.  The  plates  were  strengthened  by  ribbings  cast  on  each  side, 
and  were  connected  to  each  other  by  clips  cast  on  one  perpendicular  edge  of  the  plate 
which  held  the  plain  edge  of  the  next  plate,  and  a  continuous  line  or  wall  of  iron 
plates  was  thus  erected  against  the  rats. 

The  embankment  erected  to  exclude  the  tide  waters  was  constructed  over  this  line 
of  iron  plating,  with  an  average  base  of  eighteen  feet  wide,  and  a  height  over  the 
marsh  surface  of  five  feet.  The  material  of  which  it  was  built  was  excavated  from 
the  main  ditch  which  followed  the  line  of  embankment  and  received  all  the  marsh 
waters  through  the  main  internal  ditches  and  lateral  drains.  A  pumping  station  was 
established  at  a  suitable  point,  and  one  of  Gericke's  patent  turbinate  drainage  pumps, 
capable  of  discharging  12,000  gallons  of  water  per  minute,  was  erected,  with  steam- 
engine  and  boiler  complete.  Several  sluices  of  various  forms  were  inserted  in  the  main 
embankment,  by  which  the  water  on  the  land  was  reduced  considerably,  and  to  such 
an  extent  that  it  was  deemed  inexpedient  to  use  the  pump.  The  entire  area  of  the 
marsh  has  been  intersected  by  drains  of  various  sizes,  which  have  been  connected  with 
the  main  surrounding  drain  and  with  the  sluice-ways  and  pumping  station.  By  these 
drains  the  inland  water  is  brought  directly  to  the  outlets  and  the  land  dried  thoroughly 
wherever  the  drains  are  constructed. 

Corn,  potatoes,  cabbages,  onions,  peas,  beans,  tomatoes,  melons,  and  tobacco  have 
been  grown  on  these  lands,  and  the  corn  evidenced  the  great  richness  of  the  soil  by 
the  extraordinary  growth  which  it  attained.  A  considerable  area  of  this  land  is  not 
yet  fitted  for  cultivation,  and  another  portion  of  it  is  covered  with  huge  cedar  stumps, 
the  remains  of  a  great  forest ;  but  the  land,  is  very  valuable  for  farming,  grazing,  and 
building  purposes,  and  is  worth  on  an  average  fully  $700  to  $800  per  acre. 

The  embankments  erected  around  the  meadows  varied  in  form  as  the  peculiar  wants 
of  the  position  demanded.  As  a  general  rule,  the  outer  slope,  or  that  which  received 
the  wash  of  the  tidal  wave,  was  much  longer  than  the  interior  slope,  and  the  width  of 
the  bank  on  the  top  varied  from  three  to  five  feet.  The  mouths  of  all  tidal  creeks 
were  carefully  closed,  and  all  connection  with  tho  outside  water  cut  off.  The  com- 
plete exclusion  of  the  river  water  was  essential  to  success  in  this  case,  as  in  all  others, 
and  experience  shows  in  a  marked  manner  the  value  of  pumping-power  as  compared 
with  sluices. 

GENERAL  PRINCIPLES  OP  RECLAMATION. 

In  effecting  the  reclamation  of  a  tract  of  marsh  land,  three  distinct  objects  must  be 
attained  before  the  work  can  be  considered  complete.  First,  the  exclusion  of  all 
waters  having  their  sources  of  supply  or  operating  from  the  outside  of  the  limits  of 
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the  marsh  land  reclaimed-  Second,  the  collection  and  expulsion,  .by  mean*  of  drama, 
ditches,  sluices,  and  pumps,  of  all  waten  lodged  on  the  marsh  or  having  their  sources 
inside  its  limits.  Third,  the  control  of  all  waters  thai  may  afterward  accumulate  em 
the  marsh  from  springs,  rains,  or  other  causes,  so  that  the  danger  of  drowning  the  bud 
may  be  avoided  and  the  cultivation  of  the  soil  be  uninterrupted.  Each  of  these  con- 
ditions must  exist  to  insure  the  harmonious  working  of  the  other  two ;  the  absence  of 
one  is  fatal  to  the  usefulness  of  the  others.  In  case  of  the  first  condition,  when  we 
undertake  to  exclude  waters  having  their  sources  outside  the  limits  of  the  marsh  to 
be  reclaimed,  it  is  necessary  to  erect  a  dike ;  but  the  shape,  size,  and  mode  of  con- 
struction will  be  governed  by  the  locality,  material,  and  the  amount  of  resistance  the 
dike  must  offer  to  the  return  of  the  excluded  water.  The  collection  and  expulsion  of 
waters  accumulated  on  the  marsh  from  rains,  or  the  interception  of  that  deriving  its 
source  from  springs  within  the  marsh  limits,  will  depend  considerably  on  area,  loe*- 
tion,  and  outfall,  as  well  as  on  the  power  and  capacity  of  pumps  and  other  water-engine*. 
The  control  of  the  water  in  the  soil  and  its  removal  for  agricultural  purposes  will 
depend  on  the  excellence  and  completeness  of  the  other  works,  but  will  also  be  affected 
by  climate  and  the  character  and  treatment  of  the  crops  raised.  The  location  of  the 
marsh  with  respect  to  high  lands  is  of  the  utmost  importance,  as,  when  adjoining 
upland,  it  receives  the  rain-mil  of  the  hills  in  addition  to  its  own,  and  unless  precau- 
tions are  taken  to  control  this  irregular  addition  to  its  own  waters,  so  that  the  land 
shall  not  suffer  from  it,  tho  third  condition  for  a  complete  reclamation  cannot  be  said 
to  be  complied  with. 

Embankments  are  necessary  far  the  exclusion  of  water  from  an  area  where  the 
source  at  that  water  is  above  the  level  of  the  surface  to  be  kept  dry.  For  instance, 
the  embankment  of  a  reservoir  must  of  necessity  be  above  the  level  of  the  river,  spring, 
or  other  reservoir  from  which  tho  first  receives  its  supply,  unless,  indeed,  the  discharge 
from  the  latter  be  equal  to  that  which  it  uniformly  receives,  and  its  embankments  lose 
their  retaining  character,  and  become  simple  diverters  of  the  stream.  In  like  manner, 
any  space  inclosed  by  an  embankment  for  the  purpose  of  excluding  water  must  have 
that  embankment  higher  than  the  highest  level  of  the  encroaching  water,  if  an  inland 
stream,  or  the  highest  known  range  of  the  tide,  if  on  a  tidal  river  bank  or  the  sea- 
coast,  unless,  in  the  case  of  the  inland  stream,  the  water  becomes  simply  guided  in  its 
course,  and  not  confined. 

As  our  principal  marshes  requiring  embankments  are  located  along  the  shores  of 
the  large  bays  and  inlets,  or  on  the  banks  of  tidal  streams,  remarks  will  be  confined 
to  such  marshes  and  their  requirements.  In  erecting  a  dike  to  resist  the  pressure  of 
the  tide,  the  shape,  the  size,  and  the  mode  of  construction  of  the  dike  must  vary  with 
the  location  and  the  rango  of  the  tide.  Location  affects  it  because  the  bank  may  at 
one  point  bo  sheltered  from  the  eroding  action  of  the  waves,  while  at  another  point  it 
may  be  exposed  to  their  full  force.  It  is  therefore  evident  that  somo  dissimilarity 
must  exist  between  the  work  to  be  done  by  tho  two  sections  of  the  bank,  and  a  conse- 
quent difference  becomes  necessary  in  their  shape,  strength,  and  mode  of  construction. 

Many  plans  have  been  projected  for  the  erection  of  dikes,  sea-walls,  and  embank- 
ments, each  possessing  some  peculiar  merit,  while  failing  to  fulfill  equally  important 
requirements.  No  particular  form  of  dike  can  be  recommended  for  all  cases,  as  the 
necessity  of  each  case  demands  special  treatment.  The  Dutch  engineers  favor  long 
slopes  for  sea-banks,  constructed  of  sand  or  other  light  material,  but  the  length  of  the 
exterior  slope  can  bo  safely  diminished  where  a  durable  material,  like  stone,  can  be  pro- 
cured, with  tho  additional  security  of  piles  and  other  protection ;  it  is  also  certain 
that  where  the  material  is  not  adhesive  and  durable,  long  slopes,  especially  facing  the 
waves,  are  advantageous,  when  not  exposed  to  the  face  of  the  ocean  waves,  as  on  the 
coast  of  Holland. 

A  base  of  about  live  to  one,  divided  between  the  internal  and  external  slopes,  in  ad- 
dition to  the  width  of  the  bank  on  top,  would  afford  ample  base  for  an  embankment. 
Thus,  if  we  require  an  embankment  six  feet  high  to  resist  the  encroachment  of  the 
tide,  we  oannot  with  absolute  safety  construct  it  with  a  base  of  less  than  thirty-five 
feet  to  resist  effectually  the  wash  of  the  waves.  This  width  of  base  would  admit  of; 
in  the  first  place,  a  width  on  the  top  of  the  embankment  of  five  feet  and  external  slope 
of  three  and  a  half  to  ono,  and  an  internal  slope  of  ono  and  a  half  to  one.  The  bank 
with  a  thirty-five  foot  base  is  suited  to  exposed  situations,  where  wind  and  wave  act 
directly  but  moderately.  Where  tho  bank  is  subject  to  a  heavy  blow  from  the  waves, 
the  slope  will  be  so  graduated  as  to  receive  and  gradually  deaden  the  effort  of  tho 
wave  as  it  traverses  its  surface. 

The  shape  of  the  bank  is  of  as  much  importance  as  its  construction  and  dimensions, 
because,  ii  by  unsuitable  proportions  we  subject  the  very  best  material  and  workman- 
ship to  extreme  and  unnecessary  strains,  it  cannot  be  expected  that  tho  work  of  resist- 
ance will  be  performed  as  effectually  as  if  due  consideration  were  given  to  the  relations 
which  should  always  exist  between  the  shape,  material,  and  amount  of  resistance  the 
bank  is  expected  to  offer  to  the  water.  Durable  material  is  not  always  to  bo  had  where 
wanted  for  embankments,  but  in  the  case  of  salt  marshes,  with  very  few  exceptions, 
the  soil  excavated  forms  a  .superior  material  for  .their, construction.   gThis  Is  more  gen- 
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erally  the  cose  along  tho  shores  of  large  rivers  and  estuaries,  whore  the  silt  from  the 
river-bed  is  continually  being  washed  up  against  the  bank,  and  during  high  tides  car- 
ried over  aid  deposited  on  the  surface  of  the  marsh  along  the  river-banks,  forming  a 
compact  soil,  which,  when  used  in  the  construction  of  a  bank  and  dried,  becomes  hard, 
durable,  and  water-tight— the  three  most  important  requirements  for  an  embankment. 

The  fitness  of  these  marsh  soils  for  embankments  has  been  tested,  and  where  used 
not  the  least  trouble  has  been  experienced  with  them  either  by  a  settlement  or  breach, 
but  the  shape  of  the  bank  has  been  preserved  unchanged  after  severe  winters  and 
heavy  rain  storms. 

When  banks  are  erected  to  exclude  water,  they  must  be  made  perfectly  impermeable 
to  that  element.  The  least  leakage  is  but  the  forerunner  of  "  a  burst,"  unless  quickly 
attended  to.  These  leaks  are  frequently  caused  by  the  imperfect  construction  of  the 
bank  itself  where  the  material  is  not  packed  close,  or  some  of  the  joints  between  the 
sods  of  soil  have  not  been  thoroughly  closed  by  the  workmen.  Another  cause  may  be 
the  shrinkage  of  the  material  when  drying  in  the  bank,  joints  that  were  close  while 
the  moisture  swelled  the  material  of  the  bank  being  opened  by  the  shrinkage  of  the 
soil,  and  admitting  tiny  streams,  which  soon  become  serious  leaks,  and  finally  the  cause 
of  the  destruction  of  the  bank.  Of  the  two  causes,  either  may  be  guarded  against  by 
proper  care  in  constructing  the  bank. 

There  is  still  another  cause  of  leakage  and  the  failure  of  a  bank — the  penetration  of 
the  bank  by  musk-rats  and  other  boring  animals,  whose  attacks  must  be  steadily  resisted 
by  constant  vigilance  and  the  adoption  of  some  plan  of  construction  which  will  defeat 
their  operations.  Several  attempts  which  have  been  made  at  reclamation  in  this 
country  owe  their  failure  to  the  musk-rats.  These  animals  are  not  to  be  despised  as 
enemies  to  marsh  reclamation.  As  workers  they  are  unrivaled  in  perseverance,  tor 
they  will  return  again  and  again  to  the  attack  on  the  same  point  of  an  embankment, 
nntil  they  succeed  in  boring  it  to  their  satisfaction,  or  are  killed  by  a  lucky  shot.  On 
the  Newark  meadows,  New  Jersey,  they  were  defeated  effectually  by  means  of  the  iron 
plate  inserted  in  the  embankment,  and  covering  the  space  between  the  range  of  high 
and  low  water.    The  rats  penetrated  the  bank  in  many  places,  but  were  stopped  by  the 

I)late,  and  they  either  gavo  up  their  excavation  or  cut  their  way  over  the  plate  at  a 
evel  above  that  of  high  water,  and  the  consequent  injury  to  the  bank  was  slight  and 
easily  repaired.  A  core  composed  of  a  less  expensive  material  than  iron  would  answer 
the  same  purposes,  and  a  well-constructed  dike  core  of  wood,  hemlock  for  instance, 
will  probably  be  found  fully  equal  to  all  requirements.  There  are,  conditions,  how- 
ever, under  which  the  iron  core  might  be  preferable. 

To  accomplish  the  second  important  condition,  the  collection  and  removal  of  all 
waters  lying  stagnant  or  otherwise,  and  having  their  source  of  supply  within  the  lim- 
its of  the  marsh,  a  series  of  main  and  intermediate  ditches  or  drains  must  be  cut 
through  the  marsh,  for  the  collection  and  conveyance  of  these  waters  to  some  point 
or  points  on  the  line  of  the  main  embankments  from  which  it  can  be  forced  out  by 
pumps,  or  drained  out  by  sluices. 

In  the  case  of  tide  marshes,  where  the  range  of  the  tide  brings  the  low- water  level 
sufficiently  below  that  of  the  marsh  surface  to  admit  of  the  drainage  of  the  soil  to  a 
proper  depth,  and  a  fair  outfall  for  the  water  collected  in  the  ditches,  a  number  of 
well-placed  and  properly-constructed  sluice-gates  will  assist  considerably  in  draining 
the  land,  as  the  volume  of  water  drained  into  the  river  or  bay  will  bo  in  proportion  to 
the  fall  and  capacity  of  the  sluice  to  discharge  it.  Although  many  advantages  are 
derived  from  the  use  of  slnices  on  marsh  lands,  they  are  not  to  be  compared  in 
efficiency  with  a  well-constructed  pump,  worked  by  steam-power.  No  matter  how 
well  constructed  a  sluice  may  be,  or  of  what  material,  there  is  always  a  weakness 
about  it  and  a  liability  to  accident  that  must  impress  itself  upon  the  observer.  The 
connection  made  between  the  embankment  and  the  wood-work  or  masonry  of  a  sluice 
is,  in  nine  cases  out  of  ten,  the  site  of  numerous  leaks,  which  are  continuously  enlarging 
and  are  the  more  dangerous  on  account  of  their  apparently  trifling  character.  The 
material  of  a  sluice  may  be  iron ;  it  corrodes  and  gets  easily  clogged  by  slight  ob- 
structions, such  as  small  branches  of  trees  or  tufts  of  grass.  If  made  of  wood,  it  is 
liable  to  rot  away  under  water,  and  be  unexpectedly  destroyed  by  a  violent  storm  or 
other  cause.  The  stone-work  setting  of  a  sluice,  on  account  of  the  alternate  wetting 
and  drying  process  that  goes  on,  particularly  during  the  winter  frosts,  will  work  out 
all  the  mortar  or  cement  from  the  joints,  and  the  whole  sluice  is  liable  to  be  under- 
mined by  the  action  of  the  current  passing  through  the  sluice  twice  in  every  twenty- 
four  hours.  If  the  sluice  is  self-acting,  it  is  a  sourco  of  danger,  as  it  is  liable  to  be 
obstructed  by  floating  wood,  grass,  weeds,  &c,  and  is  certain  to  be  frozen  up  in  winter 
time,  and  in  cose  it  should  be  so  prevented  from  working  properly,  the  sluice  being 
set  to  low  water,  the  obstruction  to  the  free  flow  of  the  water  or  to  tho  closing  of  the 
gate  against  the  rising  tide  will  not  be  discovered  until,  in  tho  latter  case,  the  tide 
begins  to  flow  in  through  the  sluice,  when  tho  obstruction  is  placed  out  of  reach. 
In  this  way  considerable  damage  may  be  dono  to  young  creps  by  an  overflow  of  salt 
or  brackish  water.     If  tho  sluice  is  worked  by, hand,  it  is  equally  dangerous,  as* 
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neglect  will  result  in  a  general  overflow  of  the  reclaimed  land  and  a  probable 
destruction  of  valuable  property .  The  best  provision  that  can  bo  made  against  an 
overflow  from  a  neglected  or  defective  sluice-gate  is  the  use  of  pumps  exclusively  for 
the  drainage  of  tidal  marshes.  A  considerable  saving  is  also  effected  by  using  a  pump, 
as  fuel  can  bo  economically  used  and  only  when  required,  while  the  cost  of  pumping 
from  one  station  will  be  much  loss  than  sluicing  from  a  dozen  points,  when  a  larger 
staff  of  workmen  is  required. 

The  general  plan  of  the  ditches  and  drains  is  regulated  as  much  by  the  location  of 
the  outfall  as  by  the  actual  wants  of  the  land.  Tho  object  being  to  remove  the  water 
as  quickly  as  possible  from  the  place  where  it  accumulates,  and  by  that  means  to  save 
every  inch  of  the  fall,  the  ditches  should  be  laid  out  with  that  object,  and  every  part 
of  the  tract  to  be  drained  should  be  connected  with  the  outfall  as  directly  as  possible. 
It  is  also  desirable  to  keep  a  current  flowing  through  the  ditches  to  the  outfall  as  uni- 
formly constant  as  possible,  so  that  no  deposit  can  occur  in  the  drain  to  obstruct  the 
passage  of  tho  water.  This  uniformity  of  motion  and  direction  cannot  bo  obtained  by 
the  use  of  sluices,  or  rather  can  be  obtained  by  no  other  means  than  by  pumping-power, 
which  has  no  cause  for  stoppage  by  reason  of  the  ebb  and  flow  of  a  tide,  the  effect  of 
prevailing  winds,  or  any  other  obstaclo  to  the  free  and  constant  flow  of  water  through 
a  sluice-way. 

By  the  use  of  pumps  amniform  and  unbroken  line  of  embankment  is  presented  to  the 
outside  water,  having  no  weak  places  to  cause  a  fear  for  its  stability,  no  wood- work  to 
rot  away,  iron-work  to  corrode,  or  masonry  to  be  destroyed.  Completo  control  is  ob- 
tained over  all  accumulations  of  water  that  may  occur  after  rain  storms ;  a  deeper 
drainage  of  the  land  is  possible,  as  the  level  of  low- water  outside  does  not  affect  the 
operation  ;  and  in  the  case  of  heavy  rains  due  preparation  can  be  made  by  the  engineer 
to  deal  with  the  water,  for  when  the  barometer  indicates  a  change  of  weather  or  the 
•  approach  of  a  storm  he  can  pump  his  ditches  dry  if  necessary,  and  keep  the  water  very 
low  during  the  heaviest  rains ;  on  the  other  hand,  the  pump  need  not  be  worked  more 
than  one  day  in  the  week  during  dry  weather.  When  certain  conditions  favor  the 
adoption  of  the  sluice  in  preference  to  the  pump,  it  is  wise  to  adopt  that  system ;  there 
are  some  cases  where  no  choice  can  be  exercised. 

Where  springs  are  found  on  these  marshes,  either  isolated  or  in  groups,  it  is  proper  to 
connect  them  with  a  main  drain  through  a  lateral  ditch;  and  when  found  in  groups  to 
surround  them  with  a  ditch  by  which  their  waters  may  be  removed  as  fast  as  dis- 
charged, and  noty>ermittod  to  saturate  the  soil  for  any  distance  around. 

The  removal  ot  water  from  the  soil  for  agricultural  purposes  is  the  last  and  most  im- 
portant condition  to  be  fulfilled  in  the  work  of  reclamation.  The  fitting  of  soil  such  as 
is  found  on  our  marsh  lands  for  the  reception  of  suitable  crops  calls  for  the  exercise  of 
considerable  skill  on  the  part  of  tho  agriculturist.  lie  finds  a  virgin  soil  in  the  forma- 
tion of  which  almost  every  fertilizing  element  is  employed.  His  experience  of  upland 
farming  may  bo  very  extensive ;  but  here  he  has  land  that  requires  peculiar  treatment, 
but  no  manure,  no  invigoration,  to  call  forth  its  productiveness ;  nothing  except  the 
ditching  tool  and  the  plow,  and  the  farmer's  personal  care  and  management,  is  required 
to  achieve  success  equal  to  the  highest  expectations. 

An  excess  of  moisture  in  a  soil  hurts  vegetation  by  keeping  the  temperature  of  the 
subsoil  low,  and  weakening  the  effect  on  the  plants  of  the  various  chemical  constituents 
that  assist  in  the  development  and  support  of  vegetable  life.  The  remedy  for  this 
evil  must  necessarily  be  drainage.  The  absence  of  a  proper  moisture  is  equally  dam- 
aging to  vegetation,  as  many  of  these  chemical  constituents  of  soils  are  brought  into 
active  operation  by  the  water  in  the  soil  and  the  vitality  of  the  plant  is  thereby  sus- 
tained. Water  is  the  principal  constituent  of  the  sap  of  plants,  and  its  absence  in 
proper  quantity  must  cause  an  exhaustion  to  the  vegetable  similar  to  that  produced  in 
the  animal  life  by  loss  of  blood.  The  want  of  natural  moisture  is  usually  supplied 
artificially  by  what  is  known  as  irrigation.  We  must  seek  a  mean  between  the  two 
conditions  of  excess  and  total  absence  of  moisture,  in  order  to  arrive  at  that  in  which 
a  soil  is  best  fitted  for  the  production  of  a  healthy  vegetation. 

Some  soils,  owing  to  their  formation,  will  retain  moisture  more  readily  than 
others,  and,  therefore,  require  a  different  style  of  cultivation.  Sandy  soils  are  dry 
and  represent  the  opposite  extreme  to  the  marsh  in  point  of  humidity.  This  is  due  to 
the  composition  of  the  soil.  Sand,  being  purely  granicular,  permits  water  to  pass 
easily  through  it  until  it  sinks  to  the  level  of  some  denser  substratum.  Marsh  soil, 
especially  alluvial  or  vegetable  deposit,  is  absorbent :  its  particles  are  so  minute  as  to 
form  a  closer  and  more  compact  combination  not  easily  penetrated  by  any  foreign  mat- 
ter moved  by  the  force  of  gravity  alone,  insoluble,  ana  possessing  in  a  high  degree  the 
property  of  inducing  capillary  attraction.  Nothing  but  deep  incisions  into  the  surface 
of  this  soil  creates  that  positive  disconnection  of  the  mass  which  is  necessary  for  the 
liberation  of  the  water  held  in  the  soil  by  the  sponge-like  substance  which  enters  so 
largely  into  its  composition. 

'  The  low  situation  of  marshes  and  bogs  is  not  a  reason  for  the  presence  in  excess  of 
.moisture  in  their  soils.    In  many  instances  these  bogs  are  found  on  the  tops  of  high 
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mountain*.  Tract**  of  peat  1x>g  in  various  parts  of  Ireland  and  England,  where  the 
Hurfaoo  is  soft  and  shaking,  arc  as  high  as  eight  feet  above  the  level  of  the  adjoining 
dry  and  arablo  land,  and  the  water  ot  these  bogs  rarely  interferes  with  the  dry  land  in 
the  immediate  vicinity,  as  it  is  held  by  the  soil  of  the  peat  hoc  by  capillary  attraction 
nf  ronger  than  gravity  itself,  which  latter  force  asserts  itself  wherever  the  particles  of 
woil  are  incapable  of  losing  their  identity  by  being  blended  in  a  general  mass.  The 
action  of  this  capillary  force  on  the  water  in  the  subsoil  and  the  result  in  favor  of 
vegetation  has  already* been  stated  in  this  article  and  needs  no  farther  explanation. 

When  an  outfall  is  scared,  and  a  regular  system  of  main  drains  established,  the 
freeing  of  the  excess  of  moisture  for  the  purposes  of  cultivation  is  accomplished  by  the 
smaller  drains,  which  intersect  the  areas  not  immediately  affected  by  the  main  drains. 
The  size  and  capacity  of  these  sub-drains  will  of  course  be  suited  to  the  area  affected 
and  the  degree  of  humidity  of  the  soil.  In  sosle  parts  of  the  same  marsh  tract  the  soil 
differs  so  considerably  in  its  nature  as  to  necessitate  a  variation  in  the  plan  of  drainage. 
The  proximity  of  high  lands,  woods,  springs,  or  other  causes  of  excessive  moisture  in 
the  soil,  must  be  taken  into  consideration  and  provision  be  made  accordingly,  but  the 
general  principles  by  which  the  detail  drainage  of  the  land  is  affected  must  be  observed. 
A  general  inclination  or  fall  of  all  minor  drains  to  a  main  drain  is  as  necessary  as 
the  fall  of  the  main  drain  to  the  outlet,  sluice-way,  or  pumping  station.  Where  tile 
drains  are  laid,  a  fall  of  one  foot  in  two  hundred  is  sufficient  to  carry  off  the  water,  but 
.as  there  are  many  cases  in  which  drain  pipes  cannot  be  employed,  it  is  desirable  that, 
while  affecting  as  much  ground  as  possible  by  a  drain,  every  advantage  should  be  taken 
of  a  good  fall  on  the  line  of  each  drain,  whether  a  main  or  an  intermediate  drain.  Va- 
rious plans  for  intermediate  drains  have  been  suggested  and  adopted  from  time  to  time. 
Among  them  may  be  mentioned  one  that  is  formed  by  a  simple  trench,  cut  with  a 
shoulder  to  support  a  covering  sod,  laid  grass  down,  and  covered  to  the  surface  with 
the  excavated  soil.  This  drain  does  not  last  long,  but  is  an  economical  form.  Another 
kind  of  drain  is  made  by  leaning  the  flat  tiles  bridgewise  against  one  another  on 
top,  the  apex  of  the  triangle  so  formed  being  covered  with  a  thick  sod,  and  the 
remaining  part  of  the  trench  filled  with  broken  stone  and  excavated  soil.  The  tile- 
and-sboe  drain  has  been  used  extensively  in  many  parts  of  England.  It  is  a  horse-shoe 
tile,  resting  on  a  flat  tile,  thereby  forming  a  kind  of  arched  drain,  from  one  to  four 
inches  in  diameter.  This  style  of  drain  is  not  now  used  so  much  as  the  simple  circular 
drain  pipes,  with  collared  joints,  where  such  a  precaution  is  necessary  to  preserve  the 
efficiency  of  the  drain.  These  drain  pipes  are  of  burnt  day,  about  fourteen  inches  in 
length  and  from  ono  to  fourteen  inches  in  diameter. 

In  very  humid  soils  it  is  necessary  to  provide  a  sufficient  number  of  drains  to  carry 
off  the  water  after  heavy  rains  as  fast  as  it  soaks  into  the  grouud.  Experiment  will  soon 
establish  the  proper  positions  and  distances  apart  for  these  drains.  As  it  is  necessary 
to  the  productiveness  of  a  soil  that  the  warm  rain-water  should  penetrate  below  the 
line  of  vegetation,  the  drains  should  be  laid  at  such  a  depth  as  to  be  clear  of  the  plow 
and  spade,  and  the  frost  and  the  tap-roots  of  larger  plants.  As  soils  are  very  rarely 
broken  below  eighteen  inches  from  the  surface,  and  roots  are  known  to  reach  down  as 
far  as  the  soil  is  rich,  while  the  frost  penetrates  to  an  average  depth  of  three  feet, 
it  would  be  safe  in  districts  affected  by  frost  to  lay  drains  four  feet  under  the  sur- 
face, and  in  warmer  climates  at  a  depth  of  one  foot  below  the  line  of  cultivation. 
With  a  suitable  connection  between  the  main  and  the  drains,  no  soil,  no  matter  how 
wot  it  may  be*  can  fail  to  be  reduced  to  a  condition  lit  for  cultivation. 

As  localities  differ  widely  in  their  physical  features,  and  various  circumstances  com- 
pel special  treatment  in  almost  every  case,  it  is  not  practicable  to  designate,  beyond 
the  general  principles  that  should  govern  the  construction  and  arrangement  of  reclam- 
ation works,  any  form  of  embankment,  drain,  sluice,  or  pump  to  be  adhored  to  under 
all  circumstances.  Locality,  prevailing  winds,  climate,  range  of  tide,  strength  and  ve- 
locity of  local  currents,  the  nature  of  the  soil  and  vegetation,  all  combine  to  alter  the 
character  of  the  works,  and  a  common  standard  would  be  impossible.  It  may  be  said 
of  all  these  that  locality  is  the  one  on  which  all  the  others  depend  for  their  importance. 
Wo  find  as  we  traverse  the  Atlantic  coast  of  this  continent  a  great  many  varieties  of 
soil  in  the  marshes.  This  is  owing  to  the  different  kinds  of  vegetatipu  produced  on 
these  marshes,  or  which  composed  their  soil  originally,  and  th«  rapidity  of  decomposi- 
tion of  this  vegetable  material  in  the  soil.  With  locality,  climate  varies  considerably, 
and  climate  regulates  the  character  aud  growth  of  plants,  their  development,  their 
time  of  maturity  and  of  decay.  A  natural  result  of  all  this  influence  must  bo  that  in  locatf- 
tics  possessing  warm  climates  the  vegetation  is  more  varied,  more  luxuriant,  and  con- 
sequently enters  more  largely  into  the  composition  of  the  soil  than  in  places  where  the 
climate  is  less  favorable  for  the  development  of  vegetation.  The  rapid  growth  and 
quick  succession  of  crops  must  tend  to  a  large  annual  deposit  of  vegetable  matter  ou 
the  surface,  which,  before  it  becomes  thoroughly  decayed,  is  itself  a  soil,  from  which 
other  plants  spring,  and  the  deposit  becoming  in  this  way  more  rapid  than  the  decay 
which  should  convert  it  into  vegetable  mold,  a  soil  is  formed  many  degree**  less  dense 
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in  its  structure  than  that  of  a  place  wbcro  the  climate  is  colder  and  tbo  growth  ot 
vegetation  is  slower  and  lew  luxuriant- 
It  has  been  remarked  that  spongy,  vegetable  soils  will  retain  water,  when  sandy 
and  petreous  soils  will  not,  and  tne  work  of  drainage  will  be  increased  in  proportion 
to  the  quantity  of  vegetable  matter  found  in  the  soiL  It  also  occurs  that  this  rapidly- 
formed  soil  is  less  fitted  for  the  construction  of  water-tight  embankments  than  that  of 
a  more  gradual  deposit^  on  account  of  its  being  more  permeable  to  water,  and  it  is  often 
found  necessary,  therefore,  to  reject  the  soil  we  propose  to  reclaim,  as  a  material  for  the 
embankment,  and  use  that  from  another  place. 

While  locality  and  climate  materially  affect  the  manner  of  reclamation,  prevailing 
winds  also  exercise  an  influence  by  their  action  on  the  tidal  wave.  In  exposed  situa- 
tions, the  winds  exercise  this  influence  to  such  a  degree  as  to  necessitate  a  complete 
change  in  the  plan  of  reclamation,  especially  on  the  tidal  marshes  along  the  coast  and 
the  shores  of  our  rivers.  According  to  the  course  of  the  river,  against  the  overflow  of 
which  embankments  are  erected,  as  well  as  the  direction  of  the  opening  by  which  the 
waters  reach  the  sea,  the  wind,  at  certain  seasons,  causes  a  raising  of  the  tide  ware 
above  ite  ordinary  level,  and  of  course  necessitates  higher  and  stronger  embankments 
to  resist  it. 

Reference  is  not  made  to  the  semi-monthly  occurrence  of  spring  tides,  bnt  to  the  pow- 
erful effect  of  strong  winds  on  the  surface  of  water,  forcing  it  in  the  direction  in  which 
it  blows.  When  a  strong  wind  and  a  spring  tide  occur  at  the  same  time,  the  tide  will 
be  raised  over  the  level  of  spring  tide  in  proportion  to  the  strength  of  the  wind ;  and 
when  both  meet  a  heavy  freshet  after  a  rain  storm,  the  increased  volume  of  the  stream 
is  not  unlikely  to  overflow  the  banks,  and  inundate  the  surrounding  country  for  many 
miles,  doing  much  damage  to  property,  and  sometimes  causing  loss  of  life. 

In  level  countries  the  wind  blows  in  a  downward  direction  at  an  angle  of  something 
over  16°  with  the  horizon.  The  pressure  of  the  wind  is  in  proportion  to  its  velocity— 
the  former  increases  as  the  square  of  the  latter. 

The  following  table  of  velocities  and  pressures  of  the  wind  is  taken  from  BornelFs 
Hydraulic  Engineering : 


Name  of  wind. 


Light  breeze,  hardly  perceptible 

Gcutle  breeze 

Light  wind 

Rather  strong  wind,  best  for  sailing  — 

Strong  wind 

Very  strong  wind 

Tempest  or  storm 

Great  storm 

Hurricane 

Hurricane  able  to  tear  up  trees,  &c,  &,c 


Ft.  In. 

1  8 

3  4 

6  8 

18  0 

33  0 

66  0 

70  0 

90  0 

118  0 

150  0 


Ptwuk. 

0.04960 

0.19756 

0.79130 

6. 06996 

20.00690 

80.26760 

101.68790 

146.34490 

260.05670 

406. 5118) 


An  instance  of  the  effect  of  strong  wind  on  water  is  mentioned  by  Franklin.  A  pond, 
nine  miles  wide,  and  of  an  avcrago  depth  of  thrco  feet,  was  acted  on  by  a  strong  wind, 
which  forced  tbo  water  from  one  side  so  that  it  was  laid  bare,  add  the  depth  of  water 
on  the  other  side  was  increased  to  six  foet. 

Next  to  the  influence  of  winds  and  waves  on  reclamation  works,  is  the  action  of 
currents.  Where  the  shore  is  concave,  it  would  be  imprudent  to  erect  embankments 
close  to  the  water-line,  unless  somo  protection  in  the  shape  of  masonry  or  piling  to 
placed  against  the  wearing  action  of  the  current ;  while,  on  tho  other  hand,  when  the 
shore  is  convex,  tho  embankment  may  bo  placed  even  at  tho  water's  edge,  as  the  fore- 
shore will  continue  to  gain  in  tho  latter  case  as  it  loses  in  tho  former. 

In  like  manner,  on  sea-coast  embaukments,  where  tho  bank  is  likely  to  be  washed  bj 
any  of  the  numerous  currents  created  by  tho  movement  of  tho  tides,  tho  greatest  cau- 
tion should  be  exercised  in  protecting  the  works  from  injury,  and  tho  exterior  slopes 
should  be  strengthened  in  tho  best  manner  to  resist  the  action  of  the  water. 

To  preserve  the  embankment  against  tho  damaging  effects  of  frost,  it  is  well  to  cover 
the  face  of  the  exterior  and  interior  slopes  with  tnick  sods,  cut  from  the  surface  of  the 
marsh  at  the  time  of  tho  construction  of  the  bank,  by  wnich  means  a  protection  is 
afforded  to  the  bank  by  tho  covering  of  grass,  and  tho  frost  is  not  permitted  to  pene- 
trate so  deep  into  the  soil  composing  it.  / 
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It  is  uapowiblfi  to  giro,  within  the  Juntos  of  an  article  like  thia,  sufficient  informa- 
tion to  guide  the  operation  of  reclamation  through  all  its  stages,  but  enough  lias  been 
said  to  impress  on  the  minors  of  thinking  men  thoiuiportauco  of  the  scheme,  its  feasi- 
bility, and  its  value  to  public  interests. 

The  work  has  been  initiated  in  New  Jersey ;  it  is  about  to  bo  continued  in  New  Yolk, 
Pennsylvania,  Maryland,  Delaware,  and  the  distort  State  of  California;  and  it  is  prob- 
able that,  within  a  few  years,  we  shall  sec*  general  reclamation  of  these  plague-breed- 
ing swamps  throughout  the  country. 


RECENT  SCIENTIFIC  NOTES. 

THE  FABM  YARD. 

Carbolic  acid  and  riuderpcet.-~Dv.  Hope,  in  a  communication  to  the 
British  Association,  stated  the  result  of  certain  experiments  upon  cat- 
tle with  carbolic  acid,  during  the  prevalence  of  rinderpest  in  18G7.  Of 
about  270  cows  under  his  charge,  the  majority  were  attacked  by  the  dis- 
ease ;  but  by  injecting  a  solution  of  carbolic  acid,  either  through  the 
mouth  or  rectum,  he  was  enabled  to  save  111  of  them.  The  remain- 
der, not  so  dealt  with,  died,  or  had  to  be  slaughtered.  For  this  reason, 
he  argued  that  the  chemical  treatment  of  contagion  is  much  better  than 
the  medicinal,  both  in  respect  to  man  and  adult  animals. 

Cooling  of  brooded  eggs. — Aa  inquiry  is  made  of  the  German  Poulti*y 
Jooxnal  whether  eggs  brooded  upon  and  allowed  to  beoome  cold  caa  be 
hatched ;  in  reply  to  which  it  is  stated  that,  from  extensive  observation, 
it  has  been  shown  that  eggs  which  have  remained  cold  far  two  days  or 
more  may  even  then  be  successfully  brooded,  and  that  the  nearer  to  the 
period  of  the  escape  of  the  young,  the  longer  may  this  oooling  last.  It 
is,  however,  necessary  that  at  least  half  of  the  brooding  period  be 
passed,  as,  if  eggs  sure  left  too  long  in  the  first  half  of  the  period,  espe- 
cially if  this  is  repeated  many  times,  the  embryo  will,  in  almost  every 
instance,  die.  In  the  second  half  of  the  period  the  chick  is  already  so 
far  formed  that  a  prolonged  cooling  is  not  especially  injurious  to  it.  It 
is  also  established  that  eggs  thus  cooled  require  a  longer  time  than  usual 
to  come  to  maturity. 

• 

Preservation  of  beet  leaves  for  fodder — In  France  beet  leaves  are  used 
very  largely  as  food  for  cattle.  A  difficulty  has  hitherto  existed  in 
reference  to  this  application,  on  account  of  the  readiness  with  which 
tbo  leaves  become  decomposed,  and  the  impossibility  of  keeping  them 
fresh  for  any  considerable  length  of  time.  We  are  now  informed  that 
this  has  been  overcome  by  M.  Mehay,  who  subjects  the  leaves  to  the 
action  of  dilute  hydrochloric  acid,  by  means  of  which,  after  under- 
going a  special  treatment,  they  can  be  stacked  away  in  large  quantities 
and  kept  indefinitely  for  future  use.  The  application  of  the  acid  cm- 
ployed,  so  far  from  injuring  these  leaves  as  food,  seems  to  impart  to 
them  special  alimentary  peculiarities,  visible  in  the  production  of  an 
improved  quality  of  butter.  Several  veterinary  surgeons  have  certified, 
as  the  result  of  a  critical  examination  of  the  experiments,  that  the  food 
gave  rise  to  no  disturbance  of  the  digestive  system,  and  that  in  every 
respect  the  new  preparation  was  to  be  considered  a  success. 

Feeding  unbroken  grain  to  hogs. — Dr.  Lehmann  has -already  communi- 
cated to  the  Agricultural  Association  of  Saxony  the, results  of  some  ex- 
periments in  feeding  unbroken  grain  to  hogB,  the,  animal  to  which  the 
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test  was  applied  being  a  three-year-old  pig,  of  an  English  breed,  .which 
had  previously  been  fed,  for  a  year  and  three-quarters,  exclusively  with 
rye  bran.  Four  pounds  of  bran  were  given  to  it  every  twenty-four  hours ; 
and  on  each  of  the  first  two  days  of  the  experiment  an  addition  was 
made  of  one  pound  of  the  grains  experimented  upon,  the  rations  bein<r 
furnished  in  only  a  slightly  moist  condition.  The  first  of  the  undigested 
gmius  were  passed  off  after  the  lapse  of  from  twenty-four  to  twenty -five 
1 1  ours,  the  last  of  them  appearing  at  various  intervals ;  as,  at  the  end  of 
sixty-two  hours  for  oats,  seventy-two  hours  for  barley,  seventy-eight 
hours  for  rye,  and  the  same  for  peas.  In  reference  to  the  quantity 
of  undigested  and  unaltered  grains  found  in  the  excrement,  it  is  stated 
that  in  one  hundred  pounds  there  appeared  unchanged  and  entire 
50.6  of  oats,  54.8  of  barley  49.8  of  rye,  and  49.4  of  peas.  From  these 
results  it  will  be  seen  that  in  general  only  half  of  the  entire  grain  is 
used  in  the  process  of  digestion,  and  that  every  one  who  furnishes  food 
in  this  manner  has  to  supply  twice  as  much  as  is  actually  necessary,  at, 
of  course,  double  the  necessary  cost.  It  is,  therefore,  very  evident  that 
a  due  regard  to  economy  makes  it  expedient  to  reduce  the  food  to  a 
condition  more  or  less  fine  before  it  is  given  to  such  animals. 

Feeding  nettles  to  laying  hens. — The  Vienna  Agricultural  and  Forest 
Journal  states  that  hens  fed  in  the  winter  with  chopped  aud  boiled  nettle 
leaves,  or  with  the  seeds,  and  kept  in  a  warm  place,  will  continue  to  lay 
during  the  entire  winter.  The  experiment  was  first  suggested  by  noticing 
the  eagerness  with  which  both  domestic  and  wild  fowl  devour  the  nettle 
leaves  and  seeds  whenever  the  opportunity  is  afforded.  This  proclivity 
is  believed  to  be  the  reason  why,  with  the  enormous  yield  of  seeds 
by  the  nettle,  comparatively  so  few  plants  are  produced.  It  is  stated 
aiso  that  in  Denmark  the  seeds  and  leaves  of  the  nettle  are  fed  very 
carefully  to  horses,  after  having  been  collected,  dried  and  ground ;  three 
times  a  week,  morning  and  evening,  a  handful  of  this  nettle  dust  is 
mixed  with  the  oats,  in  consequence  of  which  the  horses  are  said  to 
become  fleshy  and  sleek,  and  their  hair  to  grow  unusually  long,  and  to 
assume  a  silky  luster,  remarkably  beautiful. 

PRESERVATION  OF  MEATS  AND  FRUITS. 

Preserving  meat  in  cans. — A  new  method  of  preserving  meat  in  tin 
cans,  which  is  favorably  commented  upon,  is  that  of  Mr.  R.  Jones,  of 
London.  In  this  process  the  meat  is  first  packed  in  its  raw  state  into 
tins  of  any  desired  size.  The  lids  are  then  soldered  down,  the  top  of 
each  lid  having  a  small  tin  tube  inserted  in  it,  which  communicates  with  the 
interior  of  the  tin.  These  tubes  are  next  inserted  into  the  exhauster, 
which  is  a  receptacle  connected  with  a  machine  designated  a  u  Torricel- 
lian vacuum,"  an  apparatus  in  which  the  air  is  exhausted  by  the  action 
of  water.  The  tins  are  then  placed  in  the  cooking-bath,  and  at  the 
proper  juncture  the  vacuum  is  created  and  the  meat  thoroughly  cooked, 
at  a  temperature  varying  from  180  to  228  degrees.  At  this  stage  an- 
other feature  ot  the  invention  comes  into  play.  The  vacuum  having 
been  created,  a  supply  of  gravy  is  turned  on  from  a  receptacle,  and  the 
tins  filled  with  nutritious  fluid.  The  feed-pipes  of  the  tins  are  then 
nipped  and  the  cases  hermetically  sealed.  By  thus  filling  the  tins  with 
the  gravy  the  difficulty  of  collapse,  which  has  always  hitherto  prevented 
large  tins  from  being  used,  is  obviated,  while  the  whole  space  of  the  pack- 
age is  utilized.  Testimonials,  from  captains  of  ships  and  others  who 
have  used  it,  are  furnished  by  the  inventor,  certifying  to  the  excellent 
quality  of  the  meat.    By  this  improved  process  overcooking  the  meat 
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fs  prevented,  and  as  now  prepared  it  would  seem  to  merit  general  appro- 
val. 

Prepared  meat-extracts  in  Java. — It  has  been  frequently  remarked  that 
the  best  inventions  of  the  western  nations  have,  in  nearly  every  in- 
stance, been  anticipated  by  processes  long  since  devised  and  in  use  by 
the  Orientals,  especially  by  the  natives  of  China  and  Japan ;  and  we 
are  assured  that  the  subject  of  prepared  meat-extracts  takes  its  place 
in  this  category.  We  are  informed  by  a  recent  communication  of  Dr. 
Pott  that  the  inhabitants  of  Java  have  for  many  years  been  in  the  habit 
of  preparing  flesh  extracts  of  various  kinds,  and  especially  of  beef,  fish, 
and  crabs,  .and  that  in  this  form  they  enter  very  largely  into  the  inter- 
nal commerce  of  the  country.  The  preparation  is  known  by  the  general 
name  of  petis,  while  the  particular  substance,  whether  the  flesh  of 
oxen,  fish,  or- crabs,  is  indicated  by  a  special  affix.  The  preparation  of 
the  petis  appears  to  be  very  simple,  consisting  merely  in  boiling  the 
raw  material  and  chopping  it  very  fine,  and  then  putting  it  in  a  press 
and  forcing  out  all  the  juices.  This  juice  is  then  boiled  down,  at  a 
moderate  temperature,  to  the  consistency  of  sirup,  and  kept  for  use. 
As  a  general  rule,  the  preparation  is  made  of  such  pieces  of  meat  of  all 
the  animals  used  as  are  not  sold  before  the  close  of  market,  a  precaution 
rendered  necessary  by  the  heat  of  the  country,  and  the  possibility  of 
obtaining  ice  to  carry  the  food  over  until  the  next  day.  The  substance 
from  which  the  petis  is  expressed  is  also  dried  and  introduced  into  com- 
merce, but  is  generally  used  immediately,  while  the  petis  is  distributed 
widely  throughout  the  Indian  Archipelago,  and  can  be  kept  a  lQng  time. 
These  preparations  have  an  extremely  saline  taste,  due  almost  entirely 
to  the  concentration  of  the  organic  salts  originally  contained  in  the  ex- 
pressed juice.  The  smell  is  said  to  be  quite  agreeable,  and  the  taste  veiy 
appetizing. 

Artificial  ice  in  packing  fish. — As  might  have  been  expected,  the  arti- 
ficial ice  machines  have  been  extensively  called  into  play  for  the  manu- 
facture of  ice  to  be  used  in  packing  fish.  In  corroboration  of  previous 
statements,  it  is  said  to  be  far  more  durable  than  natural  ice,  the  crys- 
tals being  much  more  solid  and  exhibiting  less  tendency  to  split  into 
flakes.  The  estimate  has  been  made  that  thirty  per  cent,  less  of  artifi- 
cial than  of  natural  ice  will  secure  the  same  preservative  effect.  One 
objection  to  some  forms  of  artificial  ice  is  said  to  be  the  opacity  of  its 
color )  but  an  inventor  announces  his  discovery  of  a  method  by  which 
perfectly  transparent  ice  can  be  obtained,  and  for  its  publication  to  the 
world  he  asks  the  modest  sum  of  five  hundred  pounds  sterling. 

Chinese  metliod  of  preserving  grapes. — Travelers  inform  us  that  the 
Chinese  have  a  method  of  preserving  grapes,  so  as  to  have  them  at 
their  command  during  the  entire  year  5  and  a  recent  author  gives  us  the 
following  account  of  the  method  adopted.  It  consists  in  cutting  a  cir- 
cular piece  out  of  a  ripe  pumpkin  or  gourd,  making  an  aperture  large 
enough  to  admit  the  hand.  The  interior  is  then  completely  cleaned  out, 
the  ripe  grapes  are  placed  inside,  and  the  cover  replaced  and  pressed  in 
firmly.  The  pumpkins  are  then  kept  in  a  cool  place,  and  the  grapes 
will  be  found  to  retain  their  freshness  for  a  very  long  time.  We  are 
told  that  a  very  careful  selection  must  be  made  of  the  pumpkin,  the 
common  field  pumpkin,  however,  being  well  adapted  for  the  purpose  in 
question. 

VEGETABLE  PHYSIOLOGY  AND  PRACTICAL  HOBTICULtTURE. 

Bearing  grape-vines  in  pots. — A  horticulturist  in  Stuttgardt  has  de- 
vised an  ingenious  method  of  rearing  grape-vines  in  pots  so  as  to  ob- 
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tain  grapes  with  very  little  trouble  in  a  room  or  other  sheltered 
place.  For  this  purpose  a  vigorous,  healthy  cutting  of  the  late  growth 
of  the  wood  is  taken,  from  three  to  five  feet  in  length,  having  at  the 
upper  end  two  fruit  buds.  The  cutting  is  to  be  entirely  enveloped  with 
moss,  and  bound  with  bast,  but  so  as  to  leave  the  extremity  bearing  the 
fruit  buds  uncovered.  The  catting  thus  prepared  is  to  be  inserted 
spirally  into  a  sufficiently  large  flower-pot,  leaving  the  fruit  buds  pro- 
jecting above  the  edge  of  the  pot,  which  is  then  to  be  Med  with  rich 
hot-bed  earth,  well  moistened,  and  placed  in  the  sun  behind  a  window, 
and  kept  uniformly  moist.  The  water  applied  should  never  be  cold,  but 
rather  lukewarm,  so  as  to  stimulate  tp  the  utmost  the  development  of 
the  young  roots.  When  the  weather  is  such  that  there  is  no  danger 
from  night  frosts,  the  pot  may  be  placed  outside  the  window  or  against 
a  sunny  wall,  or  even  inserted  in  the  ground,  in  order  to  secute  a  more  uni- 
form moisture  and  temperature*  When  the  two  fruit  buds  have  produced 
branches,  having  bunches  of  grapes  upon  them,  these  shoots  are  to  be 
trimmed,  so  that  two  sound  leaves  remain  ove*  each  grape  shoot,  in 
order  to  keep  up  the  circulation  of  the  sap,  since  without  this  the  grapes 
Would  not  develop.  A  single  leaf  would  be  sufficient,  but  two  are  bet- 
ter, for  greater  security.  An  occasional  watering  with  a  liquid  manure 
is  advisable,  in  order  to  stimulate  the  growth  of  the  plant,  although  this 
must  be  applied  with  care,  since  an  excess  will  do  more  harm  than  good. 
In  one  instance  a  grape  shoot  treated  in  this  way  produced  nine  large 
bunches  of  fine  grapes,  although  such  a  number  would  be  rather  more 
than  could  conveniently  be  supported  by  the  plant. 

Colors  from  ivil^planU. — A  German  writer  shows  that  a  great  variety 
of  colors  and  dyes  can  be  readily  obtained  from  common  plants  found 
almost  everywhere,  the  method  consisting  principally  in  boiling  them  in 
water  at  a  high  temperature,  so  as  to  produce  a  strong  decoction.  Thus* 
for  instance,  the  well-known  huckleberry,  or  blueberry,  (Vaceinium,) 
when  boiled  down,  with  an  addition  of  a  little  alum  and  a  solution  of 
copperas,  will  develop  an  excellent  blue  color.  The  same  treatment, 
with  a  solution  of  nut-galls,  produces  a  clean  dark-brown  tint ;  while 
with  alum,  verdigris,  and  sal-ammoniac,  various  shades  of  purple  and 
red  can  be  obtained.  The  fruit  of  the  elder,  (Sambtieus  niget,)  so  fre- 
quently used  for  coloring  spirituous  liquors,  will  also  produce  a  blufc 
color  when  treated  with  alum.  The  privet,  (Lygustrum  vulgare,)  boiled 
in  a  solution  of  salt,  will  furnish  an  excellent  color  5  while  the  overripe 
berries  yield  a  scarlet-red.  The  seeds  of  the  common  burning-bush, 
(Euonymns,)  when  treated  with  sal-ammoniac,  produce  a  beautiful  pur- 
ple-red 5  while  the  juice  of  the  currant,  pressed  out  and  mixed  with  a 
solution  of  ahrna,  will  furnish  a  bright-red  color.  The  bark  treated  in 
the  same  way  produces  a  brown.  Yellow  can  be  obtained  from  the  bark 
of  the  apple  tree,  the  box,  the  ash,  the  buckthorn,  the  poplar,  elm,  &c., 
when  boiled  in  water  and  treated  with  alum.  A  lively  green  is  fur- 
nished by  the  broom-corn,  (SparUum  scoparwm;)  ami  brownish-green 
by  the  Genista. 

TJie  ailantus  tree. — The  disagreeable  smell  of  the  ailantus  tree  while 
in  blossom  need  be  no  objection  to  the  planting  of  it  on  a  large  scale  as 
a  timber  tree,  since,  as  is  well  known,  it  is  dioecious,  and  the  male  tree 
alone  possesses  the  unpleasant  peculiarity.  It  is  only  necessary  to 
propagate  the  female  tree,  therefore,  in  order  to  have  an  equally  fine 
grove  without  the  practical  inconvenience  referred  to.  It  so  happened 
that  on  the  first  introduction  of  the  tree  into  this  country  the  male  tree 
alone  was  propagated.    The  female,  however,  is  coming  more  rapidly 
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into  use,  and  may  readily  be  known  by  the  clusters  of  seeds  it. bears, 
similar  to  those  of  some  species  of  the  ash  family.  There  are  few  trees 
more  valuable  for  timber  than, the  ailantus.  The  wood  has  much  of  the 
same  properties  as  the  chestnut,  and  is  equally  durable,  grows  with  as 
great  rapidity,  and  in  its  native  country  obtains  a  height  of  between 
two  hundred  and  three  hundred  feet.  It  is  said  to  be  well  adapted  to 
growth  on  the  western  prairies,  and  will  undoubtedly  perform  an 
important  part  in  clothing  them  with  forest  vegetation. 

Propagation  of  tlw  grape  by  eyes. — A  German  agricultural  journal  in- 
forms us  that  the  grape- vine  can  be  propagated  by  means  of  eyes,  so  as 
to  save  three  years'  time  in  the  growth,  each  eye  furnishing  anew  shoot. 
Bach  grape-vine  will  furnish  as  many  shoots  as  it  has  sound  eyes,  and 
they  are  to  be  cut  off  about  a  quarter  of  an  inch  from  the  eye  on  each 
side?  so  as  to  leave  a  cylinder  of  wood  about  half  an  inch  long,  with  the 
eye  in  the  center.  If  prepared  in  the  autumn,  these  eyes  may  be  put  in 
a  cellar  in  winter.  In  April  they  are  to  be  laid  down,  at  a  depth  of  two 
or  three  inches,  in  fiarrows  about  six  inches  apart,  and  covered  with  a 
little  manure,  watered  in  dry  weather,  and  the  earth  about  them  occa- 
sionally loosened. 

Cincli&na  in  Java. — According  to  Professor  Hasskarl,  the  cultivation 
of  cinchona  in  Java  continues  to  be  a  success,  the  weather  having  been 
favorable  and  the  growth  of  the  plant  perfectly  satisfactory.  The  num- 
ber of  plants  obtained  from  seeds  and  layers  was  about  one  and  a  half 
million,  principally  of  the  species  C.  ealteaya;  eight  hundred  and  sev- 
enty thousand  were  transplanted  in  addition,  and  over  one  thousand 
pounds  of  the  dry  bark  were  sent  to  Holland  in  18(39,  bringing  from 
thirty-six  to  fifty-four  cents  per  pound.  The  total  product  of  1870  is 
estimated  at  eight  thousand  eight  hundred  pounds  for  exportation, 
besides  some  hundreds  for  home  use  in  the  island. 

Circulation  in  plants. — In  conducting  experiments  upon  the  transpira- 
tion of  fluid  by  leaves,  it  is  a  matter  of  importance  to  determine  the 
rapidity  of  ascent  of  the  fluid.  Professor  Church  suggests  for  this  pur- 
pose the  use  of  lithium  citrate,  a  salt  easily  taken  up  by  plants,  and  one 
which  can  be  detected  with  the  greatest  readiness  by  means  of  the 
spectroscope.  Its  advantages  consist  in  its  containing  an  organic  acid, 
and  in  its  not  being  likely  to  meet  with  any  obstruction  to  its  passage 
from  the  tissues.  An  experiment  has  been  lately  made  with  this  liquid, 
as  suggested,  with  great  success ;  in  one  instance  the  fluid  having  risen 
nine  inches  in  thirty  minutes,  in  another  five  and  a  half  inches  in  ten 
minutes.  This  is  thought  superior  to  the  use  of  coloring  matters,  which 
have  seemed*  to  experience  considerable  resistance  in  their  passage 
through  the  vessels. 

Watering  plants  with  hot  water. — It  has  lately  been  shown,  by  careful 
experiment,  that  sickly  potted  plants,  even  some  that  have  almost  died, 
can  be  greatly  benefited,  and  sometimes,  indeed,  entirely  restored 
to  vigor,  by  applying  to  them  warm  instead  of  cold  water.  In  certain 
cases,  oleanders  which  have  never  bloomed,  or  which  have  done  so  only 
imperfectly,  after  bein^  treated  with  lukewarm  water,  increasing  the 
temperature  gradually  from  140°  to  170°  P.,  produced  the  most  magnifi- 
cent luxuriance  of  bloom.  Similar  results  occurred  with  an  old  plant 
of  Hoya;  and  also  with  an  India-rubber  tree  which  had  nearly  withered 
away.  In  all  these  cases  the  application  of  water  heated  to  about  110° 
P.,  without  any  other  precaution,  caused  a  new  and  flourishing  growth. 

Oiant  marmont  potato.— A.  potato  known  as  the  Giant  Marmont  is 
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much  praised  by  late  German  writers,  as  occupying  the  very  first  rank 
among  potatoes,  in  consequence  of  various  excellent  peculiarities.  A 
single  tuber  is  said  fro  have  produced  a  weight  of  twenty  pounds. 

CHKHICAL  NOTES. 

Improvement  in  refining  sugar.— A  much -needed  improvement  has 
lately  been  made  by  Dr.  Seyforth)  of  the  Brunswick  sugar  refinery,  in 
regard  to  the  purification  of  sirups  and  molasses,  in  the  manufacture 
especially  of  sugar  from  the  beet.  As  is  well  known,  the  juices  and 
liquors  employed  in  the  first  extraction  of  beet  sugar  from  the  raw 
material,  as  well  as  the  sirups  resulting  from  the  sugar-retining  process, 
generally  contain  a  certain  quantity  of  alkaline  substances.  By  treat- 
ing the  saccharine  juices  with  milk  of  lime,  several  of  the  bases 'of  the 
alkaline  salts  present  in  the  juices  are  separated  from  the  acids  they 
were  at  first  combined  with,  and  by  thus  being  set  free,  and  remaining 
mixed  with  the  sugar,  impede  crystallization.  One  part  of  alkaline 
matter  can  absorb  as  much  as  four  parts  of  sugar,  and  some  kinds  of 
molasses  contain  as  much  as  8  per  cent,  of  alkali. 

Various  means  have  been  used  to  remedy  this  defect ;  among  them, 
more  particularly  sulphuric  and  phosphoric  acids,  the  use  of  which, 
however,  is  in  most  instances  uuadvisable,  for  various  reasons.  Sul- 
phurous acid  has  also  been  recommended,  and  used  with  excellent  ad- 
vantage. 

The  method  of  Dr.  Seyforth  consists  in  introducing  the  sulphurous 
acid  either  in  the  form  of  gas,  or  as  a  weak  active  solution,  into  the 
vacuum-pans.  In  this  way  it  becomes  possible  to  bring  all  particles  of 
the  sugar  solution  (or  sirup)  into  contact  with  the  sulphurous  acid,  and 
to  eliminate,  by  the  joint  action  of  heat  and  vacuum,  any  excess  of  that 
acid  which,  however,  not  ouly  saturates  free  alkalies  and  carbonate  of 
lime,  but  also  sets  free  from  those  combinations  the  organic  acids  which 
may  be  present,  as  alkaline  salts.  The  sulphurous  acid  thus  takes 
hold  of  the  bases  they  were  combined  with,  while  the  greater  part  of 
the  organic  acids  are  volatilized  along  with  the  steam.  Thus  the  sul- 
phurous acid  promotes  the  good  and  ready  crystallization  of  the  sugar, 
while  its  action  as  a  decolorizer  comes  also  into  play.  The  details  of 
the  new  process  embrace  the  two  operations  of  the  manufacture  of  the 
acid  in  a  simple  form  and  its  introduction  into  the  vacuum  pans.  Tbe 
quantity  to  be  applied  in  any  solution  varies  from  4  to  8,  or  from  10  to 
15  per  cent,  of  the  bulk  of  liquid  sirup  to  be  evaporated.  The  pro- 
cess is  said  to  involve  very  little  cost,  to  require  no  inconveniently 
large  space,  to  be  applicable  to  any  existing  manufactory,  and  to  be 
very  easily  understood  by  manufacturers. 

Analyst*  of  the  ash  of  the  potato. — A  careful  analysis  has  lately  been 
made  by  Dr.  Schoras  of  the  ash  resulting  from  the  burning  of  potatoes, 
this  amounting  to  from  3  to  4  per  cent,  of  the  dried  potato.  Ac- 
cording to  this  chemist,  the  proportion  of  potash  amounts  to  over  50 
per  cent.,  45  per  cent,  being  the  smallest  quantity  observed.  Ot 
soda  there  is  generally  from  2  to  3  per  cent. ;  in  most  cases  only 
1  per  cent,  being  appreciable.  Next  to  the  potash,  magnesia  enters 
as  the  principal  constituent  among  the  bases ;  nevertheless  amounting 
to  only  the  tenth  part  of  the  proportion  of  potash.  Lime  is  a  subordinate 
element,  in  most  cases  scarcely  equaling  half  the  amount  of  magnesia* 
The  percentage  of  potash  was  found  to  increase  or  diminish  as  the  yield 
of  the  crop  was  large  or  small ;  but  of  the  other  bases  little  difference 
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was  found  in  this  respect.  It  was  also  observed  that  the  percentage  of 
phosphoric  acid  increased  as  that  of  potash  diminished ;  so  that  in  the 
abundant  harvests  it  is  proportionally  less  than  in  the  scanty  ones,  vary- 
ing from  10  to  nearly  18  per  cent.  The  proportion  of  sulphuric 
acid  is  tolerably  constant,  varying  from  5  to  C  per  cent.  The  per- 
centage of  chlorine  varied  very  much  ;  namely,  from  2  to  nearly  S 
per  cent.  The  quantitative  difference  in  the  percentage  of  chlorine  in 
the  ashes  was  found  throughout  to  have  a  direct  relationship  to  the 
amount  of  the  crop  itself.  Should  this  inference,  which  the  author  now 
presents  as  provisional  only,  be  substantiated  by  the  further  experi 
ments  he  proposes  to  make,  it  may  be  considered  that  the  combinations 
of  chlorine  have  the  same  significance  in  the  cultivation  of  the  potato, 
that  gypsum  has  to  various  other  cultivated  plants. 

Constituents  of  the  milk  of  different  animals. — From  a  late  examination 
of  different  kinds  of  milk,  with  reference  to  their  solid  constituents,  it 
has  been  ascertained  that  asses'  milk  is  most  diluted,  containing 
scarcely  9  per  cent,  of  solid  matter.  Next  comes  human  milk,  with 
somewhat  over  11  per  cent.,  while  mares'  milk  contains  17  per  cent. 
The  average  is  seen  in  the  milk  of  the  goat  and  of  the  cow.  In  refer- 
ence to  the  percentage  of  caseine  and  albumen,  human  milk  is  poorest, 
containing  only  4  per  cent,  of  caseine ;  cows'  milk  nearly  5  per  cent., 
with  more  than  J  per  cent,  of  albumen.  Again,  goats'  milk,  with 
nearly  6  per  cent,  of  caseine  and  albumen,  as  far  as  known,  has  a  larger 
amount  of  albumen  than  that  of  any  other  mammal.  The  smallest 
quantity  of  butter  is  found  in  asses'  milk ;  that  of  the  goat  contains 
the  largest,  or  nearly  7  per  cent.  Sheep,  milk  is  most  nutritious,  as  it 
contains  11J  per  ceut.  of  proteine  matters  and  hydrocarbons ;  and  while 
the  milk  of  the  cow  contains  only  about  4  per  cent,  of  milk  sugar,  that 
of  the  mare  has  8  per  cent.,  which  renders  it  very  prone  to  alcoholic 
fermentation,  and  has  given  rise  to  its  employment  by  the  Tartars  in  the 
production  of  an  intoxicating  liquor,  known  as  quass. 

FERTILIZERS. 

Sulpliate  of  magnesia  as  a  manure. — The  accumulation  of  sulphate  of 
magnesia,  or  epsom  salts,  as  a  waste  product  at  a  mineral-water  estab- 
lishment in  Konigsberg,  where  it  is  offered  for  sale  at  about  15  cents 
per  hundred- weight,  has  suggested  its  use  for  agricultural  purposes,  as 
its  constituents  enter  largely  into  the  composition  of  most  vegetable 
substances.  Magnesia  especially  is  found  in  considerable  quantity  in 
the  seeds  of  various  cultivated  plants,  and  especially  in  corn,  &c.  The 
experiment  has  already  been  tried  of  applying  the  sulphate  of  magnesia 
to  one  part  of  the  field,  and  the  sulpliate  of  lime,  or  gypsum,  to  the  other; 
and,  according  to  Professor  Goltz,  it  is  stated  that,  in  the  case  of  clover 
especially,  the  difference  in  favor  of  the  magnesia  was  very  marked, 
although  the  general  nature  of  its  agency  appears  to  be  quite  similar  to 
that  of  the  gypsum.  Both  seem  particularly  valuable  in  this  connec- 
tion, on  account  of  entering  directly  into  the  composition  of  the  plant 
instead  of  requiring  a  certain  transformation  before  being  taken  up. 
The  sulphate  of  magnesia,  as  stated  by  Professor  Goltz,  has  perhaps  a 
still  more  important  application  in  the  stable,  acting  like  gypsum  in 
retarding  the  decomposition  of  the  manure,  and  fixing  the  ammonia  de- 
veloped from  it.  The  sulphate  of  magnesia,  however,  acts  more  quickly 
and  energetically  than  gypsum,  hi  consequence  of  being  very  soluble  iu 
water;  just  the  contrary  being  the  case  with  gypsum.    From  the  pre- 
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ceding  considerations,  therefore,  it  is  inferred  that  sulphate  of  magnesia 
is  quite  equal  to  gypsum  as  a  fertilizer,  and  decidedly  superior  for  use 
in  stables.  From  one  pound  to  one  ana  a  half  pounds  per  day  per  head 
will  suffice  for  the  latter  object,  or  from  four  to  five  hundredweight  per 
annum.  The  cost  in  tlie  vicinity  of  Konigsberg  being  less  than  one-half 
that  of  gypsum  is  an  important  point  in  favor  of  the  epsoin  salts. 

Action  of  potash  on  fruit  trees. — Dr.  George  B.  Wood,  in  a  late  com- 
munication to  the  American  Philosophical  Society,  in  Philadelphia,  pre- 
sented the  result  of  certain  experiments  made  by  him  upon  the  effect 
of  salts  of  potassa  when  applied  to  grain  and  fruit-producing  soils.  In 
his  view,  the  depreciation  of  the  productiveness  of  apple,  peach,  and 
quince  orchards  is  due  to  the  exhaustion  of  potash  from  the  soil.  Sev- 
eral such  orchards,  formerly  very  valuable,  but  which  had  within  a 
few  years  ceased  to  bear  much  fruit,  on  being  treated  with  an  applica- 
tion of  wood  ashes  to  the  roots  of  the*  trees,  were  completely  revived, 
producing  full  crops  the  following  year.  A  still  more  striking  effect  was 
seen  the  second  year,  under  a  renewal  of  the  application.  He  cited  sev- 
eral other  instances  where  the  same  results  followed  *  in  one  case  where 
an  apple  orchard,  planted  on  an  old  orchard's  site,  which  had  never  borne 
fruit,  was  made  to  produce  a  good  crop  by  the  application  of  ashes. 

Effect  of  manure  on  plants* — A  communication,  illustrated  by  diagrams, 
was  lately  presented  to  the  Horticultural  Society  of  London,  in  reference 
to  the  effect  of  manures  upon  plants  in  the  experimental  grounds  at 
Ohiswick.  As  a  general  rule,  plants  in  unmanured  boxes  were  less  vig- 
orous than  in  those  manured  5  and  while  purely  mineral  manures  had  little 
effect  upon  the  grasses,  they  produced  a  marked  improvement  in  the  case 
of  the  clovers.  Experiments  with  solutions  of  ammonia  salts  and  with 
nitrate  of  soda  showed  specific  differences  in  the  results  in  the  case  of 
almost  all  the  different  species  of  plants,  and  it  was  found  that  a  plant 
affected  favorably  by  one  of  these  groups  of  salts  was  influenced  in  quite 
the  opposite  manner  by  the  other. 

Manure  from  Indian  corn. — It  is  said  that  a  new  manure  is  prepared 
in  France  from  Indian  corn,  which  is  now  largely  used  in  French  dis- 
tilleries. The  grain,  previously  coarsely  broken,  is  first  subjected  to  the 
action  of  dilute  sulphuric  acid  to  convert  its  starch  into  sugar.  After 
fermentation  the  refuse  is  placed  in  large  tanks,  and  when  all  the  solid 
matters  have  subsided,  the  clear  liquid  is  drawn  off,  and  the  residue 
yields  an  excellent  manure,  containing  about  9  per  cent,  of  water,  68 
per  cent,  of  organic  matters,  including  nearly  5  per  cent,  of  nitrogen, 
and  about  19  per  cent,  of  mineral  matter.- 

Utilising  fish  offal. — An  ingenious  method,  lately  proposed,  for  utiliz- 
ing the  offal  of  fish,  consists  in  first  boiling  it  with  one-tenth  of  its 
weight  of  cheap  oil,  heating  it  from  250°  to  300°F.  It  is  then  treated 
with  sulphide  of  carbon,  whereby  the  oil  naturally  contained  in  the 
fish,  as.  well  as  that  which  was  added,  is  extracted,  and  a  mass  is  left, 
quite  dry,  and  containing  from  5  to  C  per  cent,  of  nitrogen,  and  from  12 
to  15  per  cent,  of  phosphate  of  lime. 

ECONOMIC  SUGGESTIONS. 

Vinegar  from  unripe  fruit. — Unripe  fruit,  especially  apples  and  pears, 
is  much  used  in  the  manufacture  of  vinegar  5  but  the  process  usually 
adopted  is  defective  in  many  important  points.  Wo  therefore  give,  for 
the  benefit  of  our  readers,  the  substance  of  an  article  .from  Graeger's 
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Manual  of  Vinegar  Making,  just  published  in  Germany.  The  principal 
fault  of  the  old  process  consists  in  throwing  away  the  pulp  after  the 
juices  are  expressed.  As  this,  however,  contains  a  large  percentage  of 
starch,  excellently  adapted  for  conversion  into  vinegar,  it  is  necessary 
to  prepare  the  fruit  so  as  to  save  this  portion  of  its  substance.  With 
this  object  it  is  to  be  grated,  exactly  as  potatoes  are  prepared  in  the  man- 
ufacture of  starch,  and  the  pulp  passed  through  a  moderately  fine  sieve,  or 
through  a  coarse  and  open-meshed  cloth.  There  is  thus  nothing  left  behind 
but  the  pomace  proper,  or  cellulose,  all  the  starchy  matter  having  been 
passed  through  the  sieve  with  the  juice.  This  is  next  to  be  diluted  with 
water  in  proportion  to  the  quantity  of  starchy  matter  thus  obtained $ 
and  the  whole  is  then  placed  in  a  clean  copper  kettle,  1  or  2  per 
cent,  of  concentrated  sulphuric  acid  being  added,  and  heated  long 
enough  to  transform  the  starch  into  grape  sugar.  The  sulphuric  acid 
is  to  be  neutralized  by  means  of  carbonate  of  lime ;  the  gypsum  or  the 
sulphate  of  lime  thus  produced  allowed  to  settle,  and  the  liquid  to  be- 
come clear,  and  then  poured  off.  This  liquid  is  to  be  left  for  fermentation 
to  take  place,  either  with  or  without  the  use  of  yeast.  A  liquid  having 
8  or  10  per  cent,  of  sugar  can  easily  be  made  to  have  4  or  5  per  cent,  ot 
alcohol  after  fermentation,  which,  by  its  subsequent  acidification,  will 
yield  vinegar  containing  5  to  G  per  cent,  of  acetic  acid. 

Season  for  cutting  timber. — According  to  Dr.  Hartig,  March  and  April 
are  the  most  favorable  months  for  cutting  timber  intended  to  be  used 
by  builders  and  carpenters,  the  average  per  cent,  of  moisture  being  less 
than  47,  while  in  the  three  following  months  the  average  is  48,  and  in 
the  three  winter  months,  51.  He  states  that  properly-seasoned  timber 
contains  from  20vto  25  per  cent,  of  water,  and  never  less  than  about  10  per 
cent. ;  and  if  the  moisture  is  entirely  removed  by  artificial  means  the 
wood  loses  its  elasticity  find  flexibility  and  becomes  brittle.  Any  artifi- 
cial seasoning  of  wood  should  be  carried  on  very  gradually ;  the  tem- 
perature at  the  beginning  being  low,  and  the  process  not  carried  too 
far. 

Seasoning  of  wood. — A  writer  in  an  English  journal  states  that 
small  pieces  of  non-resinous  wood  can  be  perfectly  seasoned  by  boiling 
them  four  or  five  hours,  the  process  taking  the  sap  out  of  the  wood,  which 
shrinks  nearly  one-tenth  in  the  operation.  The  same  writer  states  that 
trees  felled  in  full  leaf,  in  June  or  July,  and  allowed  to  lie  until  every 
leaf  has  fallen,  will  then  be  nearly  dry,  as  the  leaves  will  not  drop  ot 
themselves  until  they  have  drawn  up  and  exhausted  all  the  sap  of  the 
tree.  The  time  required  is  from  a  month  to  six  weeks,  according  to  the 
dryness  or  wetness  of  the  weather.  The  floor  of  a  mill  laid  with  poplar 
so  treated,  and  cut  up  and  put  in  place  in  less  than  a  month  after  the 
leaves  fell,  has  never  shown  ihe  slightest  shrinkage. 

Baobab  bark  as  a  ncic  fiber. — It  is  well  known  that  great  efforts  are 
being  made  over  all  the  world  to  increase  the  supply  of  material  for  the 
manufacture  of  paper  and  textile  fabrics,  by  calling  into  play  substances 
previously  unthought  of  in  this  connection.  Among  the  later  addi- 
tions to  the  series  may  be  mentioned  the  fibrous  bark  of  the  baobab 
tree,  (Aihuisonia  digitata.)  This  is  said  to  be  worth  in  England  from 
$70  to  $75  per  ton.    It  furnishes,  also,  an  almost  indestructible  cordage. 

Utilizing  the  grease  of  slieep's  wool. — An  additional  instance  of  the 
possibility  of  converting  what  was  formerly  considered  refuse  into 
valuable  material  is  seen  in  the  case  of  the  fatty  matter  contained  in 
sheep's  wool,  .and  technically  known  as  suant.    This  contains  about  40 
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per  cent,  of  potassa,  and  when  ignited  the  alkali  becomes  entirely  mixed 
thereby  with  strongly-nitrogenized  animal  charcoal.  The  result  of 
recent  experiments  tends  to  show  that  suant,  thns  treated,  may  be  nsed 
with  profit  in  the  manufacture  of  prussiates  and  cyanides. 

Hard  cement. — A  cement  which  becomes  excessively  hard  in  time  may 
be  prepared  by  mixing  two  parts  of  silica,  one  part  of  silicate  of  alumina, 
and  nine  or  ten  parts  of  carbonate  of  lime,  all  in  powder,  and  then  roast 
ing  in  a  puddling  furnace.  The  remaining  mass  is  then  to  be  ground 
and  again  roasted  with  two  or  three  parts  of  carbonate  of  baryta.  In 
practice,  very  pure  sand  will  answer  for  the  silica,  and  chalk  for  the 
carbonate  of  lime,  the  remaining  ingredient  being  supplied  by  mineral 
witherite  or  natural  carbonate  of  baryta. 

Petroleum  in  dry-rot — According  to  Herbst,  petroleum  may  be  applied 
with  good  advantage  in  the  extirpation  of  the  dry-rok  it  being  only 
necessary  to  paint  with  the  petroleum  the  surface  of  wood  thus  affected. 
A  solution  of  carbolic  acid,  however,  answers  the  same  purpose  and 
involves  much  less  danger  from  fire. 

Destruction  of  grain  by  insects. — Some  idea  of  the  injury  caused  by 
insects  to  agricultural  products  may  be  formed  from  the  statement  that, 
in  one  instance,  from  seventy-four  tons  of  Spanish  wheat  stored  in  a 
granary,  ten  hundred- weight  of  beetles  were  screened  out,  and  in  another 
thirty-five  hundred-weight  were  removed  from  one  hundred  and  forty- 
five  tons  of  American  corn.  The  offender  in  both  cases  was  a  weevil, 
known  as  Colandra  orisw. 

Calomel  a  poison  for  mice. — A  preparation  of  one  part  calomel,  five 
parts  of  wheat  Hour,  one  part  of  sugar,  and  one-tenth  of  a  part  of 
ultramarine,  mixed  together  in  fine  powder  and  placed  in  a  dish,  is 
said  to  be  a  most  efficient  poison  for  mice. 

Olyeonin. — A  mixture  of  five  parts  of  glycerine  an  d  four  parts  of  the  yelk 
of  egg,  under  the  name  of  glyconin,  has  been  used  to  some  advantage 
for  the  healing  of  wounds,  the  mixture  forming  a  varnish  over  the  skin 
impenetrable  to  air  and  moisture. 

Curing  dampness  in  walls. — A  Bussian  preparation  for  curing  moisture 
in  the  walls  of  houses  consists  in  the  use  of  a  mixture  made  by  adding 
two  pounds  of  white  resin  to  a  boiling  solution  of  three  and  three-fourths 
pounds  of  green  vitriol  in  one  hundred  pounds  of  water.  To  this  are 
to  be  added  ten  pounds  of  sifted  red  ocher,  or  other  color,  eight  pounds 
of  rye  meal,  and  six  and  a  half  pounds  of  linseed  oil,  and  the  whole  stirred 
together  until  it  forms  a  completely  homogeneous  mass.  Two  coats  of 
this  mixture  are  to  be  applied  successively,  while  hot,  but  only  in  dry. 
warm  weather.  *  • 

Preparation  of  wooden  labels  for  plants. — Wooden  labels  for  plants,  to 
be  infjerted  in  the  grouid,  may,  it  is  said,  be  preserved  for  an  indefinite 
time  by  first  dipping  them  in  a  solution  of  one  part  copper  vitriol  and 
twenty-four  parts  water,  and  subsequently  immersing  in  lime  water,  or 
a  solution  of  gypsum. 


METEOROLOGY  OF  1870. 


621 


METEOROLOGY  OF  1870. 


COMPILED    FROM  KJCPOKTS  OF  OBSEKVKB8  OF  THK  SMITHSONIAN   INSTITUTION,  MADE   THROUGH  TBK  DE- 
PARTMENT OF  AGKICULTUBK. 

Tables  exhibiting  the  highest  and  lowest  range  of  the  thermometer,  (with  dates  prefixed,)  the  mean 
temperature,  and  amount  of  rain-fall,  (inclnding  melted  snow,)  in  inches  and  tenths,  for  each  months  in 
the  several  States  and  Territories,  and  at  the  stations  named.  Also  the  averages  of  mean  temperature 
and  of  miii- foil  for  several  States.  Daily  observations  were  made  by  the  observers,  generally  at  7  a.  m. 
and  at  2  and  9  p.  in. 


State  and  station. 


MAKE. 

lloulton 

Steuben 

Orono 

Williamsburg 

West  Waterville. 

Gardiner 

Lisbon 

Standish 

Norway 

Cornish 

Cornishville 


23 
SO 
S3 

Id 
3 

13,23,27 

4 

S3 

S3 

23,27 

23 


Averages. 


NEW  HAMPSHIRE. 


Stratford 

Wbiteflold 

Hanover 

Tarn  worth 

Concord 

Goffstown  Center. 


Averages. 
vkbmoxt. 


Lunenburg  

North  Craftsbury. 

Newport 

EastJBethel 

Woodstock' 

Near  St  Albans. . 
West  Charlotte . . 

KiddJebury 

Ponton 

Castleton 


Averages — 

MASSACHUSETTS. 


Kingston 

Topsfield 

Lawrenco 

Newbury 

Georgetown 

Boston 

Milton 

Cambridge 

North  Billcrica. . . 
West  Newton . . 
New  Bedford... 

Worcester * 

Hendon 

Luuenburg  .... 


JANUARY. 


Date. 


Deg. 
46 
56 
44 
40 
45 
42 
50 
51 
.48 
44 
48 


17 

17 

17,23 

23 


27 


42 
52 
33 
50 


55 


17,23 
23 
17 
23 
23 
17 
17 
17 
23 
23 


27 
23 
17,23 
23 
23 
23 
23 
23 
2 
23 
26 
23 
17 
23 


42 
41 
42 
47 
40 
44 
47 
52 
44 
46 


56 
54 
55 
57 
56 
65 
54 
62 
56 
62 
51 
54 
56 
54 


Date. 


14 
14,31 
14 
14 
14 
14 
14 
14 
14 
14 
14 


a 

a 

s 


Deg. 
—22 

—  5 
—14 
—12 

—  7 

—  3 

—  8 
1 

—11 

—  2 

—  2 


14 

14 

7 

14 


10, 14, 15 


14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


0 
9 
9 
9 
14 
9 
9 
9 
9 
9 
9 
9 
9 
9 


-18 
-12 

-  7 

-  9 


10 


—12 
—18 
—22 

—  7 

—  4 
—30 

—  8 
—10 
—14 


13 
2 
5 
4 
9 

12 
9 
6 
4 
4 
9 
6 
2 
4 


Deg. 
17.8 
27.2 
22.4 
17.8 
84.8 
25.9 
26.1 
27.9 
23.4 
24.9 
28.8 


84.8 


21.6 
22.3 
14.4 
244 


29.3 


22.4 


iae 

21.1 
25.0 
23.6 
81.8 
27.0 
87.0 
27.9' 
87.2 


24.1 


33.9 
31.1 
30.4 
31.6 
31.6 
341 
35.9 
36.0 
32.4 
348 
35.4 
31.4 
31.4 
99.2 


In. 
7.90 
10.64 
5.62 
5.37 
6.44 
6.13 
5.80 
498 
5.50 
5.71 
7.55 


a  51 


446 
453 


a  se 

420 


5.44 


455 
467 
a  40 
6.71 
6.20 


2.66 
2.88 
420 
3.81 


450 


6.05 
6.04 
6.98 


a  50 
5T32 


5.96 
6.34 
6.20 
8.25 


FEBKUAKT. 


Date. 


19 
20 

15,19 
19 
15 
19 

15,80 


15,18 
15 

18 


15,18 
12 
18 
15 
18 
12 


18 
18 
18 
12 
12 
18 
15 
18 
18 
18 


18 
12 
15 
15 
15 


18 
1 
15,18 
18 
15 
18 
18 
15 


a 


56 
44 
43 
46 
46 
49 


42 
46 
44 


38 
43 
31 
52 
47 
46 


44 

40 
42 
44 
43 
42 
49 
42 
43 
46 


54 
44 
45 
50 
4C 


54 
53 
50 
54 
52 
50 
52 
49 


Date. 


4 
4,14 
4 
4 
4 
5 
5 


5 
5 


4,22 


4 

4 

22 

5 

4 

22,25 


o 

4 
4 
5 
4,24 
4 
4 
4 
4 
4 


22,25 

4,14,25 

4 

4 

4 


I 


I 


S 


Deg. 
—40 
—  5 
—15 
—21 
- 17 
—10 
—12 


14 
-  3 
-2 


-12 
-12 
-17 
-80 
-5 
4 


-13 
-16 
-29 
-13 
-  9 
-29 
-6 
-3 
-6 
-2 


35 
82 
7 
2,25 
22 
82 
22 
25 


7 
4 
4 
4 
0 


9 
3 
3 
6 

8 

\ 


» 


Deg. 
16.7 
23.0 
18.2 
16.7 
20.5 
81.5 
31.9 


las 
20.3 

31.3 


19.9 


15.4 

16.4 

5.8 

ias 

23.0 
23.0 


16.9 


15.1 
1&2 
15.9 
17.3 
16.1 
15.0 
82.1 
19.7 
19.1 
20.2 


17.4 


2a  5 

23.2 
22.4 
25.1 
23.3 


27.1 
27.3 
85.5 
87.6 
38.7 
35.5 
33.3 
23.8 


1 

a 

Sg 


In. 
7.50 
4.45 
4.30 
6.95 
5.70 
5.83 
5.30 


6.50 
5.30 
6.40 


5.84 


5.19 
3.92 


7.55 

3.08 
6.01 


495 


5.00 
5.47 
6.70 
4.44 
5.31 


483 
3.74 
4.24 
3.15 


4  75 


400 
5.98 
3.91 


7.89 
'464 


4.36 

ao4 
3.95 

425 
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Meteorology  of  1870 — Continued. 


State  and  station. 


Mass.— Cont'd. 


Amherst 

Richmond 

"Williams  Collego. 
Ilinsdalo 


Averages... 

1CBODE  ISLAND. 

Newport 

cournccncuT. 


Columbia . . . 
Mid  rile  town. 
Colebrook. . . 
Brookfield  . . 


JANUARY. 


Bate. 


23 
20 
23 
83 


Averages . 

NEW  TOKK. 


25 


27,28 

2,17 

23 
o 


Moriches 

South  Hartford  . . 

Fort  Edward 

Hudson 

Garrison's 

Throg's  Neck.... 
White  Plains.... 

Cooper  Union 

Columbia  Colloce- 
Rutoor'sF.Coll.. 

Flatbush 

Olasco 

Nowbnrch 

Minaville 

Kloansvill© 

Cooperstown 

Gouverneur 

NerCh  Hammond. 

HousoVillo 

Leydon 

TJtica 

South  Trenton... 

CazenoTia 

Oneida 

Depauville 

Oswego 

Palermo 

North  Volney 

Waterburg 

Nichols 

Newark  Valley  . . 

Himrods 

Rochester,  (M)... 
Do..:.(F).... 
Little  Geneaee.  .. 
Suspension  Bride 
Buffalo 


86,27 
17 
17 
23 
23 
24 

16,18 
23 


Date. 


Deg. 
54 

48 
54 
4ft 


13 

22 

94 

23 

17 

17 

17 

17 

17 

17 

17 

26 

17 

17 

17,18 

17 

23 

17 

17 

17 

■  17 

17 

17 
o 

17 
17 
17 
17 


Averages 


51 


58 
54 
53 
68 


59 
56 
53 
54 
58 
56 
00 
56 


64 
56 
55 
57 
50 
68 
57 
49 
50 
49 
47 
53 
52 
53 
56 
47 
57 
50 
50 
54 
60 
57 
53 
53 
51 
52 
52 
51 


NEW  JEB8EY.      j 

Paterson 1         23  55 

Newark :  23,26  .  57 

New  Brunswick  J         17,  61 

Trenton I         16  I  67 


9 

14 

9,14 

8 


7 
o 

—  8 


9 
9 
9 
9 


9 

14 

14 

14 

9,14 

9 

9 

9 


9 
10 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 

7,14 
14 
14 
14 
14 

9,14 
14 
14 


U 
9 
9 
9 


17 


2 
4 

-  7 
15 


12 

-9 

-  4 

5 

11 

8 

14 

15 


14 

18 

7 

12 

-  2 
8 

-  1 
-14 
■14 
-11 
-13 

5 
-2 

-  1 
2 

-  9 
1 

-  9 
3 
3 
9 
4 
4 
8 
T 
8 
7 
8 


13 
10 
19 
18 


S 

t 

& 

6 

a 

rt 
o 

8 


8 

a  g 


a 
"3 


I)eff. 
30.8 
29.2 
29.4 
24.6 


31.9 


In. 

5.87 

10.45 

5.46 

5.10 


6.66 


36.9 


34.4 
32.9 
27.8 
35.7 


32.7 


40.5 
29.7 
29.8 
33.2 

3a  c 

32.0 
36.  G 
37.9 


39.7 
36.8 
32,0 
35.3 
37.1 
99.6 
28.0 
22.5 
24.4 
24.6 
33.1 
31.1 
96.1 
98.0 
29.7 
94.6 
30.1 
97.1 
28.1 
93.1 
31.8 
31.2 
28.7 
30.4 
99.4 
2a  3 
88.3 
29.6 


30.2 


34.8 
36.1 
37.3 
41.4 


5.75 


11.50 
5.13 
4.73 
6.40 


6.94 


5.00 
2.30 


2.84 
5.04 


5.10 


4.91 
4.31 
4.74 
3.54 
4.76 


4.17 
4.25 
5.94 
6.49 
4.15 
2.98 
4.47 


2.39 
4.95 
3.28 
4,30 


2.20 
3.19 
a  40 
3.32 
5.07 


5.94 


4.19 


5.01 
4.73 
3.15 
5.77 


FEBRUARY. 


Date. 


18 
18 
12 
18 


15 


7 
18 
18 
18 


15 

12,18 

7,17 


18 
18 
12,15,20 
18 
18 
18 
15 
12 
18 
18 


18 
17 
17 
18 
18 
18 
18 
18 
18 
18 
17 
17 
17 
17 
12 
18 
17 
17 
17 
17 
17 
17 


18 
18 
18 

18 


Deg. 
5$ 

48 
45 
48 


50 


56 
56 
45 

63 


55 
48 
50 


57 
54 
47 
52 
50 
60 
48 
47 
54 
39 


45 
43 
45 
42 
38 
41 
40 
42 
46 
43 
44 
43 
44 
44 
45 
46 
42 
47 
48 
43 
43 
45 


53 
53 
57 
60 


Date. 


25 
25 


Deg. 

6 

0 

4-3 


25 


—  8 


22.25 


22 
22 
22 

•VI 


11 


6 

6 
3 

8 


22 
4 
4 


22 
22 
22 
22 
91,22 
22 
25 
22 
22 
22 


21 
4 
4 

11 

'*»  fl 

25 

1,13,25 

21 

13 

4 

21 

4 

4 

4 

23 

23 

4 

19,21 

21 

23 

31,22 

21 


8 


7 

10 

11 

11 

12 

10 

13 

6 

8 

-  6 


22 

22 

91,22 

22 


-20 
-6 

-  6 

-  4 
8 
2 
3 
6 

-  4 
7 

-  5 

-  2 

-  9 

-  3 

-  8 

_  o 

6 
2 
-16 
3 
3 


7 
10 
10 
12 


Deg. 
25.3 
22.3 
21.9 
19.2 


2L7 


S 


In. 
5.25 
6.47 

aeo 

6.15 


5.05 


30.2 


38.3 
27.1 
21.5 
30.8 


36.9 


5.39 


7.99 
4.81 
5.41 
7.80 


6.32 


34.8 
22.7 
25.3 


1« 
3.73 


sao 

31.1 
31.2 
30.8 
31.0 
34.4 
29.7 
26.7 
29.9 
20.1 


«.7t 


90.3 
17.6 
18.7 

iai 

16.4 
24.7 
19.4 
92.1 
24.2 
19.5 
21.3 
90.3 
22.4 
21.9 
24.8 
33.3 
22.3 
24.7 
94.0 
91.5 
95.0 
95.0 


24.4 


99.5 
3a  7 
30.5  I 
34.8  1 


4.47 

7.39 
4.97 
4.2T 
6.84 
4.50 
4.90 


a  72 
2.73 

an 

3.67 
4.05 
5.33 
2.91 


5.60 
4.42 

1*5 

4.10 


4.90 
4.50 

a  38 

2.67 

aftg 


2.3* 


4.19 


5.96 
4.27 

a  37 
a» 
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Meteorology  of  1870— -Continued. 


State  and  station. 


2X.  J.— Cont'd. 

Bio  Grande 

Moorestown.. . . 
New  Germantown 
Lessor  Cross  B'ds. 

H&ddonfleld 

Nowfleld 

Greenwich 

Vlnoland 


13 

17 

2,17,23 
17 
17 

13, 17, 23 
17 


Averagos. . 

rCOTSYLVAXIA. 


Nyces 

Hamlinton 

Dyberry 

Fallsington 

Philadelphia.... 
Germantown,  (M) . 

Do (T). 

Horsham 

Plymouth  Meet'g. 

Whit©  Hall 

Factoryvillo 

Heading 

West  Chester 

Parkersburg 

A  shland 

Tamaqua 

S>hrata 
ount  Joy 

Harrisburg 

Carlisle 

Fountain  Bale . . . 

Tioga , 

Wifliamaport 

licwistrarg 

Grampian  Hills.. 

Johnstown 

Franklin 

Pittsburg 

Connellsvillo 

Brownsville. . . .  j 

New  Castle 

Boaver 

Canonsburg 


Averages 


.DELAWARE. 

Milford 


MARYLAND. 


Woodlawn 

Annapolis 

St.  Inigoes 

Frederick 

Mount  St.  Mary's. 


Averages . . . 

DIST.  OP  COLUMBIA. 

Washington  ..., 


JAXUAHY. 


Date. 


67 
56 
58 
67 
68 
62 
63 


Date. 


23 
23 

13,17,23 
17,23 
17 
17 
17 
23 
17 

2 
17 
17 
23 
26 
26 
17 
23 
23 
23 
17 
23 
17 
17 

2 
17 
13 
17 


60 
56 
52 
61 
64 
65 
64 
63 
64 
55 
56 
63 
62 
60 
55 
59 
64 
58 
62 
60 
61 
56 
55 
54 
48 
57 
55 


22 
15,17 
22,26 
17 
17 
22 


17 


13 
13 
17 
23 
23 


17 


} 


60 

GO 

56 

56' 

C2 


70 


62 
69 
70 
58 
60 


;7 


9 
9 
9 
9 
9 
9 
9 
0 


t 


a 

"3 


*8 

15 
9 
14 
18 
12 
17 
12 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
0 
9 


8 
9 
9 
9 
9 
9 
9 
8 
9 
9 
9 
9 


9 

8 

9 
0 
9 


9 
9 
9 
9 
9 


8 


Deo. 

40.% 
3a  3 
33.0 
36.1 
38.7 
40.3 
40.7 
40.1 


38.3 


5 

9 

5 

17 

19 

16 

17 

16 

17 

10 

6 

17 

14 

18 


2 

14 

17 

16 

17 

13 

1 

16 

10 

1 

6 

0 


5 
10 

1 

9 
5 


20 


13 
16 
18 
18 
13 


22 


29.8 
33.1 
28.0 
37.0 
40.5 
33.7 
30.3 
37.4 
38.0 
34.7 
31.2 
39.4 
37.1 
38.3 
35.8 
30.8 

3R6 
36.4 
36.'3 
36.1 
30.3 
35.7 
32.5 
27.2 
33.2 
30.4 


34.7 

35.9 

31.2 
36.1 
34.8 


35.0 


44.0 


38.1 
39.1 
43.$ 
1 
.1 


£ 


39.3 


40.6 


<4W       I 


1 


a  64 


4.24 
4.07 
4.33 
3.80 
4.01 


4.20 
5.16 
4.80 
7.75 


5.80 

5.10 
5.80 
4.62 


4.80 


2.20 


In. 
3.63 
3.12 
3.90 

3.54 


2.15 
3.35 


4.10 
a  23 
2.45 
3.36 
3.78 


3.38 


Date. 


2, 12, 15 
18 
18 
18 
18 
18 
18 
20 


a  81 

3.89 

2.88 

a97 

3.04 
4.00 

3.30 

9.10 
5.40 
4.19 
4.05 

2.45 


18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

12,18 
18 
18 
18 
18 
18 
18 
13 

12,18 

16,17 
12 

12,18 
18 
12 
17 
17 
17 
17 
17 

17 

14,17 
16 
17 


18 


18 
2 

18. 
17 
12 


FEBRUARY. 


g 

3 


a 


Deff. 

52 

58 
54 
56 
59 
67 
54 
58 


18 


Date. 


22 
22 
22 
22 
22 
22 
22 
22 


60 


58 
56 
GO 
55 
52 


52 


00 


22 
21,22 
22 
21 
21 


Beg. 

12 
9 
5 
9 

12 
5 

12 
0 


48 

21 

52 

21, 22 

49 

23 

60 

22 

59 

22 

58 

22 

60 

22 

56 

22 

59 

22 

54 

no 

46 

23 

60 

22 

58 

22 

52 

22 

54 

22 

53 

21 

57 

22 

CO 

22 

65 

22 

50 

22 

51 

21 

48 

21,23 

48 

22 

48 

23 

42 

23 

50 

21 

49 

21,23 

55 

21 

55 

Ol  no 

60 

45 

21 

51 

21 

54 

21 

-  5 
6 

-2 
10 
13 

7 
12 

9 
10 

5 

-  2 
10 

6 
9 
1 

-  1 
6 

12 
9 
7 
6 

-10 
6 

-  1 
-8 

0 
0 
4 
0 


3 
5 
0 


13 


7 
11 
11 
13 

5 


*1 


13 


Dea. 
34J& 
32.3 
29.2 
31.4 
33.1 
33.3 
35.0 
33.  B 


32.3 


22.7 
27.1 
26.8 
33.0 
34.8 
32.9 
33.3 
31.8 
32.0 
30.6 
24.6 

3a  0 

31.2 
3L9 
27.5 
66.4 
32.3 
34.1 
34.3 

ai.e 

31.0 
23.5 
29.7 
26.6 
22.1 
28.3 
25.6 
3L1 
28.6 

31.4 

27.1 
30.4 
30.2 


29.7 


36.4 


31.9 
37.7 
35.8 
3&7 
80.9 


34.6 


3a  9 


0 

•O  o 

S3 


In. 
4.48 
2.97 
2.63 


2.22 


3.01 
2.86 


3.43 


8.67 
3.98 
a  75 
2.60 
2.56 


5.43 
a  35 
2.69 


4.20 
5.88 
a  89 
a  55 
t.10 


2.49 

4.12 

4.35 

3.50 

3.50 

4.39 
4.54 
a  01 
4.07 
a  40 


1.83 

a  20 
2.80 
3.4<i 


3.83 


2.70 


a  44 

4.52 
2.36 
3.43 

a?o 


3.49 


ao3 
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,mua. 

FEBEUAM. 

State  and  elation. 

^ 

r 

«... 

i 
§ 

il 

} 

§ 

1 

1 
1i 

1 

IS 

L 

! 

Dm 

48 

1 

i 

I 

i 
i 

6 

£ 

1 

1 
1 

li 

S 

3 

Mask.— Cont'd. 

aa 

48 

a 

9,14 

.'(O.'ti 
99. 1 

In. 

:.  n 

:\.  *<; 

5.10 

a*. 

—  3 

_8 

"?3 
32.3 

In. 

Richmond 

WilUi-iuOlLv" 

an 

.tas 

11HODE  ISLAND. 

35 
S3 

51 

H 

54 

S 

I 

19 

50 

99,35 

S3 
99 

0 

= 

tJoJurubla 

Bnwkfield 

1b 

7.11 

4.» 
5.41 

36.9 

34.S 
93.1 

Booth  Hartford  . . 
Fort  Edward 

9H.27 
IS,  IS 

to 

50 
5S 

?* 

5U 

u 

9 

12 
15 

'J,B 

50 

1 

a 

lO 

Thros'iiNock.... 
■WhJto  PWnB  .  - . 

Columbia  CollogB- 
KbIrot'b  ¥.  Coff. . 

■4 

SI 

(1,91 
39 

1 

3L1 

.11.0 

29.7 
90.  T 

sat 

30.1 

ITS 

31 
11 

90 

93 

M 

SO 
03 

so 

Si 

S3 

53 
59 

14 

H 

14 
14 

14 

11 

14 

'm 

14 
—14 

a 

IS 

4.97 

Nowtmnrh 

Miujmlli. 

i! 

4.H 

CooparBlown 

Norfti  Hunmopd . 

IN 

30 

49 

U 

11,13,8.1 
4 

19,21 

ai 

93 
SI,  as 

—29 

—  8 
0 

W.O 

18.1 

sail 

94.2 

ms 
'«  1 

99.4 

si'  :i 

21- 
34.0 

;■(). .-, 

i  a 
an 

S.8T 

rid™ 

Rooth  'Crouton. .. 

1 

a.  is 

Dopamine 

4-4* 

North  Volnej- 

Wsterbnrg 

4.  id 

Newark  Vnlloy  . . 

4.90 

Rochester,  (ill... 
Do..:.(F).... 

Tit  tin  ai'i-jcan-    . 
Suspension  liriU'c 

asu 

190 

914 

S3 

93,  M 

57 

M 

IB 

'99 

91,93 

s 

Ncnrk 

New  limns*  itk  . 

34.  fl  :  S.  01   !          Id 
37. 3     X 15            lH 

90S 

■x.i 

30.5 

.196 

4.  iTi 

in 
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Meteorology  of  1870— Continued. 


State  and  station. 


N.  J.— Cont'd. 


Bio  Grande 

Moorestown .... 
2?ew  German  town 
Leaser  Cross  R'ds. 

Haddonfleld 

Newfleld 

Greenwich 

Vincland 


Averages. . 

PENNSYLVANIA. 


Nycea 

Hamlinton 

Dyberry 

FaUsington 

Philadelphia 

Germ  an  town,  (M) . 

Do (T). 

Horsham 

Plymouth  Meet's. 
Wnite Hall ....?. 

Factoryvillo 

Beading 

West  Cheater 

Parkersburg 

Ashland 

Tamaqua 

Bphrata 

Mount  Joy 

Harrisburg. 

Carlisle 

Fountain  Dalo . . . 

Tioga 

Wffliamsport 

Lewisburg 

Grampian  Hills.. 

Johnstown 

Franklin 

Pittsburg 

Connellsriilo 

Brownsville — J 

New  Castle 

Beaver 

Canonsbur; 


rr. 


Averages 


.DELAWARE. 

Milford 


MARYLAND. 


Woodlawn 
Annapolis  . 
St.  Inigoes. 
Frederick. 


Mount  St  Mary's. 
Averages . . . 

DOT.  OP  COLUMBIA. 

Washington 


JANUARY. 


FEBRUARY. 


t 

a 

*o 

Date. 

I* 

Date. 

Deg. 

13 

62 

9 

17 

67 

9 

56 

9 

2,17,23 

58 

9 

17 

67 

9 

17 

68 

9 

13,17,23 

62 

9 

17 

63 

0 

23 
23 
13, 17, 23 
17,23 
17 
17 
17 
23 
17 

2 
17 
17 
23 
26 
26 
17 
23 
23 
23 
17 
23 
17 
17 

2 
17 
13 
17 


22 
15,17 
22,26 
17 
17 
22 


17 


13 
13 
17 
23 
23 


60 
56 
52 
61 
64 
65 
64 
63 
64 
55 
56 
63 
62 
CO 
55 
59 
64 
58 
62 
60 
64 
56 
55 
54 
48 
57 
55 


60 

GO 

56 

56- 

62 


70 


62 
69 
70 
58 
60 


17 


;.7 


B 

.1-4 

a 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


8 
9 
9 
9 
9 
9 
9 
8 
9 
9 
9 
9 


*8 

15 
9 
14 
18 
12 
17 
12 


5 

9 

5 

17 

19 

16 

17 

16 

17 

10 

6 

17 

14 

18 


9 

14 

17 

16 

17 

13 

7 

16 

10 

1 

6 

0 


9 


9 
9 
9 


9 
9 
9 
9 
9 


8 


5 

10 

1 
9 
5 


20 


13 
16 
18 
18 
13 


23 


Dtg. 
46^5 
38.3 
33. 0 
36.1 
38.7 
40.3 
40.7 
40.1 


38.3 


99.8 
33.1 
38.0 
37.0 
40.5 
33.7 
39.3 
37.4 
3a  0 
34.7 
31.2 
39.4 
37.1 

3a  3 

35.8 
30.8 

3§.*6 
38.4 
36.*3 
36.1 
30.3 
35.7 
32.5 
27.2 
33.2 
30.4 


34.7 

35.9 

31.2 
36.1 
34.8 


2.15 
3.35 


a  64 


4.24 
4.07 
4.33 
3.80 
4.01 


4.20 
5.16 
4.60 
7.75 


5.60 

5.10 
5.80 
4.62 


°       ! 

%       ! 
5 

IS 


In. 
3.63 
3.12 
3.90 


3.54 


3.81 
3.89 

2.88 
3.97 
3.94 
4.00 

3.30 

9.10 
5.40 
4.19 
4.05 

Date. 


2, 12, 15 
18 
18 
18 
18 
18 
18 
20 


35.0 



4.80 

44.6 

2.20 

38.1 
39.1 
43.* 

&1 

4.10 
3.23 
2.45 
3.36 
3.78 

39.3 

3.38 

40.6 

2.45 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

12,18 
18 
18 
18 
18 
18 
18 
13 

12,18 

16,17 
12 

12,18 
18 
12 
17 
17 
17 
17 
17 

17 

14,17 
16 
17 


1£ 


18 
2 

18. 
17 
12 


18 


2 

S 

a. 


a 

3 


Deg. 
52 

58 
54 
56 
59 
57 
51 
58 


48 
52 
49 
60 
59 
58 
60 
56 
59 
54 
46 
60 
58 
53 
54 
53 
57 
60 
55 
50 
51 
46 
48 
48 
42 
50 
49 
55 
55 

60 

45  • 

51 

54 


Date. 


22 
22 
22 
22 
22 
22 
22 
22 


21 
21,22 
33 
22 
22 
22 
22 
22 
22 
22 
23 
22 
22 
22 
22 
21 
22 
22 
22 
22 
21 
21,23 
22 
23 
23 
21 
21,23 
21 

tm  J- 1  tmm 

oo 

mm) 

21 
21 
21 


60 


58 
56 
60 
55 
52 


52 


22 


22 
21,22 
22 
21 
21 


Beg. 

12 
9 
5 
9 

12 
5 

12 
0 


-  5 
6 

-2 
10 
13 

7 
12 

9 
10 

5 

-  2 
10 

6 
9 
1 

-  1 
6 

13 
9 
7 
6 

-10 
6 

-  1 

-  8 
0 
0 
4 
0 

0 

3 
5 
0 


13 


7 
11 
11 
13 

5 


si  i    13 


Dog. 
34.6 
32.3 
39.  S 
31.4 
33.1 
33.3 
35.0 
33.3 


33.3 


32.7 
27.1 
36.8 
33.0 
34.8 
32.9 
33.3 
31.8 
32.0 
30.6 
246 
33.9 
31.3 
31.9 
27.5 
36.4 
32.3 
34.1 
34.3 
8.1.8 
31.0 
33.5 
29.7 
36.6 
22.1 
28.3 
25.6 
31.1 
28.6 

31.4 

27.1 
30.4 
30.2 


29.7 


36.4 


31.9 
37.7 
35.8 
36.7 
30.9 


34.6 


38.9 


In. 
4.48 
3.97 
8,63 


2.22 


a  01 
3.86 


3.43 


8.67 
3.98 
3.75 
2.60 
2.56 


5.43 
3.35 

2.89 


4.20 
5.88 
3.89 

ass 

7.10 


2.49 

4.12 

4.35 

3.50 

3.50 

4.39 
4.54 
5.01 
4-07 
3.40 


1.83 

3.20 
2.80 
3.46 


3.83 


2.70 


a  44 
4.52 
2.36 
3.43 
3.70 


3.49 


ao3 
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State  and  station. 


Ohio— Cont'd. 

SteubenviBo 

Fainesville 

Mflnersville 

Cleveland 

GaJlipolis 

Oberlin 

Kelloy'e  Island  . 

Sandusky 

North  Fairfield . 

Gambler 

Westerville 

Williameport 

North  Bass  Isl'd.. 

Marion 

Hillsbor© 

Toledo 

Bowling  Green... 

Kenton  v 

TJrbana 

Betiiel 

Jackaoobnrg 

lit.  Auburn  Scm. 
Cincinnati,  (II)... 


JANUARY. 


Dato. 


17 
17 
17 
17 

17 


College 


**& 


Averages. 


M1CUIQAN. 


Detroit 

Monroe  City 

Adrian 

Alpena 

State  Agr'l  Coll.. 

Litchfield 

Cold  Water 


23 
12 
15 
17 
17 
20 
22 

17,22 
16 
17 
12 
15 
16 
26 

15,17 
16 
16 
26 
26 


i 
1 


3 


* 


Date. 


54 
60 
56 
66 


Grand  Bapids,  (H) 

NorthpoTt 

Benzonia 

Homestead 

Pleasanton 

Muskegon 

Otsego 

Copper  Falls — 
Ontonagon 


Averages. 


INDIANA. 


Aurora 

Vevay 

MtCarmel 

Muncie 

Spioeland 

Laconia 

Columbia  City . . . 

Knightstown 

Indianapolis 

Near  La  Porte . . . 

Rensselaer 

La  Fayette 

Merom 

Now  Harmony... 
Harveysburg 


Averages. 


12 

22 

15,17 

17 

17 

12 

C12.22 

X       31 

17 

30 

22 

22,28 

22 

13,22 

16 

25 


46 
48 
53 
49 
50 
50 
44 
49 
54 
49 
51 
51 
54 
55 
51 
57 
56 
60 
52 


9 
9 
8 
9 
9 


9 
9 
9 


16 

22 

22 

12,16 

16 

11 

16 

12 

10 

11 

12 

12 

12 
no 


} 


47 
42 
36 
46 
44 
46 

41 

40 
35 
3d 
38 
42 
50 
24 
32 


9 
9 
9 
9 
9 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 


6 

0 


Deg. 


5 
3 

10 
2 

8 


4 

3 
o 


57 
60 
50 
53 
51 
62 
48 
54 
55 
48 
47 
56 
58 
58 
58 


9 

9 

13 

9 

9 

9 

5     8,9 

{18,19 

18 

13,14 

13,14 

13,14 

18 

9 

18 

18 


1 
6 
3 
5 
0 
3 
0 
4 
4 
3 
8 
2 
4 
7 
1 


Deg. 
35.5 
29.3 
31.0 
29.4 
37.6 


■** 

r-* 

o 

§8 


29.3 
30.5 
30.7 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
8,27 
8,9 
8 
8 
9 


0 

—  4 

4 
2 

—  4 

—  8 


31.7 
34.1 
28.1 
88.9 
32.1 
89.0 
30.5 
3a  8 
29.9 
31.1 
31.7 
33.4 
33.2 
35.4 
33.3 


In. 
5.73 

a  so 

3.30 
6.15 
5.72 


FEBRUARY. 


4.95 
7.30 
5.02 


31.7 


} 


4 
3 

—  2 

—  1 
8 

13 
—13 
—14 


1 
5 
0 

-  1 

-  3 
3 

-4 

-5 
1 

-4 
0 
4 
6 

13 

-  2 


'*.  - 


83.7 
24.7 
23.7 
25.4 
84.3 
34.7 

35.0 

22.2 
22.3 
21.0 
20.5 
27.7 
33.8 
11.3 
16.2 


6.05 
13.35 
5.40 
7.28 
6.85 
4.50 
6.65 

a  88 
a  66 

7.25 
6.65 
6.67 
5.35 
a  10 

a  88 


6.53 


3.36 
5.86 
2.52 
1.93 
3.18 
a  13 


2.75 


23.1 


33.1 
34.7 
31.5 
29.5 
29.7 
35.4 
27.6 
30.1 
33.0 
35.3 
25.6 
89.9 
31.7 
35.3 
26.1 


30.5 


a  95 


4.59 


7.38 
7.18 
4.53 
4.00 
5.03 
6.89 
3.10 
5.14 
&73 
4.20 
3.95 
4.70 
4.11 
4.35 
4.60 


4.86 


Date. 


12 
11 
16 
11 
14 
11 
11 
11 
11 
11 

11,26 
26 
11 

11,26 
26 
11 

11,15 
12 
26 
26 

11,26 
14 
14 
11 
14 


11 
11 
11 
7,9 
7 
11 
11 

11 

11 
7 
16 
11 
16 
16,18 
11 
11 


11 

11,26 

11,14 

26 

11 

11,26 

10 

11 

11 

16,25 

26 


11,14 

11,26 

11 


44 
53 

45 
62 
48 
43 
45 
46 
47 
51 
56 
45 
46 
54 
48 
47 
48 
55 
55 
56 
59 
59 
58 
54 


Date. 


41 
48 
45 
34 
44 
47 
49 

48 

40 
41 
42 
45 
48 
54 
38 
40 


22 
21 
19 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
81 
21 
21 
21 
21 
21 
21 
21 
21 
21 
20 
21 


58 
58 
52 
58 
55 
62 
54 
56 
58 
47 
52 


62 
56 

56 


21 
21 
81 
23 
21 
21 
21 

21 

23 
22 
22 
22 
21 
21 
20 
20,21 


21 
21 
21 
21 
21 
21 
21 
21 
21 
20 
21 


21 
21 
21 


Deg. 
9 
3 

—  4 
4 
3 

—  2 
0 
1 

—  4 

—  4 
0 
0 

—  3 

—  3 

—  2 

—  4 

—  5 

—  2 

—  7 

—  3 

—  4 

—  4 
0 
7 

—  4 


2 
8 
0 

-  6 

-  7 
-3 

-  5 
-10 

-  8 
-2 
-9 


-  3 

3 

-12 


8 
5 
g 
& 

s 


Deg. 
32.0 
26.4 
30.0 
36.5 
34.1 
89.5 
27.7 
85.5 
27.7 
88.3 
30,9 
32.3 
87.3 
37.0 
31.5 
28.1 
88.3 
3L5 
89.1 
33.8 
31.6 
33.6 
33.0 
33.1 
31.4 


-  9 

83. « 

-  7 

27.8 

-12 

83.1 

-  3 

80.8 

43 

84.3 

18 

83.3 

11 

85.1 

•10 

85.5 

12 

30.4 

13 

8L6 

16 

34.5 

•12 

19.9 

■  8 

98.7 

0 

33.0 

■18 

13.1 

-34 

15.1 

33.0 
34.4 
30.5 

aa7 

29.7 
34.5 
29.8 
39.1 
33.6 
33.2 
26.6 


33.6 
35.4 

sa4 


Ja. 

3.51 
2.73 

h& 
3.15 


LOO 
L22 
L82 
3.00 
3.00 
4,04 
L7$ 
8.68 
3.13 
L«9 
L40 
L* 
8.07 
a  75 
8.75 
2.06 
L55 
3.98 
L74 


29.9      3.39 


8.06 
0,70 
8.48 

100 
L80 
110 
LOO 


L30 


3.85 
a  95 

5.75 


23.8      2.13 


359 
347 
2.00 
1.50 
1.31 
343 
0.7O 
1.36 
LOS 
LS5 
LOB 


1.90 
355 
0.80 


30.6      L63 
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Meteorology  of  1870 — Continued. 


State  and  station. 


ILLINOIS 

Chicago 

Near  Chicago. 
Xvaneton . . . . . 

Marengo 

Mattoon 

yiiw ii g nam  . . .. 

Aurora 

Louisville 

Ooloonda 

Befvidere 

Sandwich 

Ottawa.... ... 

Decatur..* 

Pana 

Winnebago... 

Boohalle 

Wyanet 

TiakUwa 

Hennepin,  (S) . 
Do.(0).... 


Bpringtelc 
Dabofc... 


South  Pate.. 
Gatesbnrg  .. 
Manchester. 
Ml  Sterling. 
Andamaia .. 
Angnata.... 
'Warsaw-  — 


Averages. 

wkcosbxn. 

Sturgeon  Bay. 
Manitowoc  ... 
Plymouth..... 

TTfngfuffn 

Milwaukee  ... 

Appleton 

Geneva 

Waupaca 

Embarrass 

Rooky  Bun  ... 

Madison 

Edgerton 

Mosinee 

Baraboo 

New  Lisbon... 
Bayfield 


Averages. 


U1NSE80TA. 


Beaver  Bay.. 

Afton 

St.  Paul 

Minneapolis  . 

Sibley 

Koniska 

New  Ulm.... 

Madelia 

White  Earth. 


Averages. 


JANUARY. 


Date. 


23 
16 
22 
16 
10 
12 
11 
12 
15 
16 
16 
16 

12,16 
12 
16 
16 
16 

11,16 
11 

11,12 
16 
11 
12 
12 
11 
98 
11 
16 

5,11 
11 


22 
22 
22 
17 
16 
22 
28 
16,28 
16 
16 
16 
16 
25 
28 
3,20,30 


15 

28 

5,28 

28 

28 

28 

5,28 

5 

24,20 


Date. 


D47. 
46 
48 
42 
45 
50 
62 
45 
62 
68 
43 
46 
54 
56 
58 
42 
44 
50 
48 
48 
46 
52 
56 
64 
64 
50 
56 
54 
50 
51 
54 


40 
40 
40 
46 
42 
41 
40 
35 
41 
40 
42 
36 
36 
46 
28 


34 
36 
33 
32 
36 
3*J 
32 
32 
30 


0,18 

8 

8 

8,18 

8 

8 

8 

0 

7,0 

18 

18 

8 

8 

8 

8,18 

18 

18 

18 

18 

18 

8 

8 

18 

8,0,18 

8,18 

8 

8 

8,18 

18 

8 


18 
18 
18 
18 
18 

8,18 
18 

0,18 
18 
18 
8 
18 
18 
18 
18,23 


18 
21 
18 
18 
23 
17,23 
17 
23 
27 


a 


2 

—  1 

—  7 
2 
6 

—  2 
10 
16 

—  7 

—  3 
0 
3 
5 

—  8 

—  4 

—  3 
0 

—  2 
1 
4 
2 
4 

12 

—  2 
0 

—  2 
0 

—  2 

—  2 


—10 
—11 
—10 

—  5 

—  2 

—  6 
—14 

—  6 
—10 
—12 

—  6 
—25 
—12 
—18 
—18 


—10 
—21 
—20 
—30 
—20 
—24 
^18 
—23 
-30 


Beg. 
27.1 
25.6 
25.0 
20.0 
30.2 
30.7 
22.3 
33.0 
30.2 
20.0 
23.4 
27.0 
27.6 
20.1 
20.4 
24.1 
25.5 
25.8 
26.0 
2B.7 
2a  0 
27.6 
32.0 
34.7 
21.4 
20.5 
26.4 
26.0 
26.9 
27.3 


27.1 


21.5 
10.0 
10.7 
22.7 
22.0 
22.0 

iao 

16.1 
10.2 
17.8 
22.2 
11.0 
18.7 
17.2 
9.6 


18.6 


11.4 

10.0 

14.8 

0.0 

9.3 

10.7' 

11.0 

0.7 

3.7 


10.2 


a 


C3 


In. 
2.37 


&23 
2.28 
1.76 
5.75 
5.48 
4.90 
4.50 
1.72 
4.45 
5.20 
2.85 
2.30 
2.87 


3.30 


1.65 
2.05 


3.64 


0.63 
L16 


2.12 
2.20 


3.02 


1.30 
2.10 


2.37 

iio" 


2.00 
3.25 
2.65 
2.31 

6.88 


2.77 


2.67 
2.45 
L34 
2.15 
L53 
2.05 
1.74 
2.05 


2.00 


FEBRUABT. 


Date. 


11 
11 
11 
11 

14 


g 


a. 
1 

3 


Dqj. 
50 
47 
46 
45 
51 


26 
11,14 
17 
11 
26 
26 
26 
26 
11 
11,16,26 
26 
26 
26 
26 
26 
26 
14 
14 
26 
26 
26 
26 
26 
26 


11 
11 
11 
11 
11 
11 
11 
11 
11 
7 
11 
11 
11 
26 
10 
11 


12 
26 

10,26 
9,10,26 
10 
10 

11,16 
10 
25 


48 
64 
69 
45 
50 
57 
59 
61 
47 
47 
56 
54 
58 
56 
63 
56 
68 
68 
63 
67 
60 
64 
67 
72 


40 
46 
43 
45 
45 
47 
45 
48 
44 
48 
44 
48 
43 
52 
54 
42 


43 
44 
39 
36 
39 
40 
38 
43 
42 


Date. 


a 

o 

-t-t 

I 


20 
20, 21 


20 
20 
20 


Dtg. 

—  8 

—  4 

—  7 
-13 

—  6 


21 
20,21 
21 
20 
21 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
30 
20 
20 
20 


-11 

-  2 
2 

-12 
-12 
-3 
-6 
-4 
-11 

-  0 

-  8 
-6 

-  5 

-  7 

-  7 

-  4 
0 
0 

-  8 
-0 
-10 
-4 

-  0 
-0 


21 
20 
20 
20 
20 
20 
20 
21 
21 
20,21 
20 
20 
20 
20 
20 
21 


21 
20 
20 
20 
20 
20 
19 
20 
19 


-15 
-16 
-17 
-14 
-11 
-14 
-10 
-18 
-22 
-14 
-15 
-10 
-29 
-16 
-24 
-28 


—36 
—26 
—23 
.—29 
,—32 
—30 
—22 
— 3i 
—32 


D#. 
30.0 
23.fi 
26.9 
23.3 
28.8 


24.3 
3L7 
30.5 
23.0 
25.0 
20.6 

2a  5 

30.3 
22.3 
25.1 
96.3 
27.5 
24.0 
28.4 
30.2 
20.1 
34.2 
36.1 
2a  0 
31.5 
29.7 
28.0 
30.8 
32.3 


28.6 


1R2 
23.1 
21.0 
23.2 
24.0 
90.7 
S3.7 
21.8 
17.1 
92.2 
20.0 
25.5 
16.1 
22.5 
22.5 
13.3 


2L0 


15.5 
15.1 
17.8 
14.9 
14.6 
14.8 
15.3 
14.0 
10.0 


I 

a 

e  d 


In. 
a  86 

"i.*35 
0.50 
0.03 


14.8 


2.45 
1.30 
7.50 
0.78 
1.10 
0.10 
0.95 
0.30 
0.75 

"ofio 


0.33 
*i.*46 

a'io 

0.35 
0.50 

"i'ia 

0.05 

Til 


2.18 
1.65 
1.40 

"i.'ia 
a  64 

0.40 

L35 
1.00 
1.35 
2.78 
0.82 
3.35 


L59 


2.74 
0.85 
0.60 
,0.58 

"6746 

0.17 

a  io 

1.85 
0.91 
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Meteorology  of  1870 — Continued. 


State  and  station. 


IOWA. 


Clinton 

Waukon 

Dubuque  

Monticollo 

Bowen's  Prairie . . 

Fort  Madison 

Gattcn  berg 

Mt.  Vernon 

Iowa  City 

Independence 

!Near  ludepend'ee 

"Waterloo 

Bockford 


JANUABT. 


Date. 


a 

©     . 

a2 

0 


Date. 


Iowa  Falls. 


Algona 

West  Bend 

"Webster  City... 

Boonesboro 

Mineral  Ridge . . , 

Fontanelle 

Kolfe 

Grant  City 

Logan  

Woodbine 

West  Union 


Averages. 

MI8S6UIU. 


i 


11 
1C 
16 
10 
11 
11 
16 
1G 
16 
16 
16 

11,16 
16 

11,15, 

37,38, 
39 

11,38 
11 


11 
11 
10 
11 
28 
10 
10 
10,30 


St.  Louis 

Allenton 

Hematite 

Rolla 

Jefferson  City. . . 
Kansas  City  — 

Bolivar 

Harrison  ville  . . 

St  Joseph 

Oregon 

Averages. . . 


13 
13 
13 
16 
16 


11,33,39 
11 

11 

10 


KANSAS. 


Atchison 

Leavenworth . . 

Olathe 

Paola 

Baxter  Springs. 

Lawrence 

Williamsburg.. 

Ilolton 

!Neonho  Falls... 

Tie  Kov 

State  A  gr'l  Coll 
Council  Grove  . 
Crawfordavillo . 


Averages. 


.NEBRASKA. 

Omaha  Agency  . .  39 

piair... ........  J         J0 


11 
39 
11 
11 
16 

11,39 
11 
11 
3T> 
39 

11,39 
11 

11,34 


Dtg. 
44 
40 
43 
40 
54 
48 
43 
40 
44 
40 
43 
38 
39 


} 


38 

33 
36 


48 
50 
45 
40 
43 
49 
43 
46 


63 
64 
69 
64 

61 


58 
54 

56 


55 


58 
56 
56 
57 
68 
57 
56 
60 
57 
58 
58 
63 
58 


46 
43 


18 
17 
17 
8,17 
8,17 
18 
8 
17 
8 
8,17 
8,17 
17 
17,18,33 

16 

17 
17 


8,17 

8,17 

17 

17 

8,9,17 
17 
17 
17 


8 

8 

8 

17 

17 


{ 


17 
17 

7,16, 

17,18 

17 


8 

8 

17 

17 

17 

8 

11 

8,17 

17 

17 

17 

17 

8,17 


17 

8 


I"" 

a 
3 


Beg. 

—  5 
—15 

—  6 
—10 
—13 

—  3 
—12 

—  6 

—  5 
—11 
—12 
—10 

—  7 

—  8 

—13 
—18 


-10 
-  8 
-13 
-17 
-12 
-11 
-18 
-19 


8 
6 
8 
8 
3 


4 

o 

4 
8 


3 
3 
1 
1 
6 
0 
3 
4 
1 
0 
3 
2 
4 


£ 

a 
-*» 

g 

a 
© 


Deg. 
23.1 
14.4 
31.2 

las 

19.9 
25.6 
17.3 
21.1 
32.1 
18.1 
17.3 
21.0 
16.9 

20.9 

15.8 
12.6 


1&7 
20.5 
21.4 
16.5 
17.5 
19.5 
18.8 
17.9 


19.1 


34.7 
33.8 
35,8 
34.5 
28.0 


35.5 
30.3 

29.2 

26.2 


31.9 


© 

a 


S 
& 


FKUUDAKY. 


Date. 


In. 
4.50 


2.22 
1.35 
4.10 
2.89 


2.30 
1.73 
4-57 


1.18 

1.80 
2.10 


6.50 
0.73 

a  68 

1.38 
L10 
0.90 
0.39 
1.72 


3.21 


3.35 
3.31 
3.60 
1.18 


a  31 
0.50 


LOO 


1.45 


27.3 

26.3 

28.7 

30.2 

35.6 

29.4 

27.9 

27.2 

27.3 

33.2 

27.7 

30.5' 

32.3 


39.4 


40 
-9 


21.8 
30.0 


a  50 
0.62 
0.70 
0.50 
0.70 
0.67 


0.75 
0.30 
0.25 
0.05 
0.50 
0.30 


0.48 


3.50 


15,26 

11,36 

36 

7 

25,26 

26 

11 

26 

36 

26 

26 

26 

26 

25,26 

16 
10 
16 
25 
10,25 
25 


35 
25 
34 


36 
25 
14 
14,35 
10 
10 


35 
10 
10 


10 
10 

9 
10 
10 
10 
10 
10 

9 
24 
13 
10 
10 


i. 

B 

©    . 
*-  © 

IB 

a 

.»- 

H 

CS 


"9 

40 
51 
61 
56 
65 
46 
4H 
57 
49 
46 
50 
47 

48 


45 
42 
50 
50 
51 
57 


35 
25 


Date. 


60 
59 
52 


64 
69 
75 
69 
64 
71 


68 
65 
69 


68 
69 
70 
68 
74 
68 
67 
66 
69 
69 
6!) 
Tl 
75 


67 
60 


20 
20 
20 
20 
20 
20 
30 
20 
20 
20 
20 
20 
20 

20 

20 
10 
20 
30 
30 
30 


© 

a 

©    . 

*-  © 

u 

a=? 
5- 


© 


© 
C 

a 


3 


Deg 
—12 
—16 

—  7 
—10 
—12 

—  9 
—12 

—  9 
—10 
—14 
—18 
—16 
—16 

—17 

—18 
—25 
—17 
—18 
—13 
—14 


23.5 
30.1 
25.9 
25.2 
24.9 
29.7 
21.2 
24.0 
24.9 
2L9 
2L7 
22.7 
21.9 


20.0 
W.l 

24.6 
24.6 
26.4 
2&0 


1 

c 

M 

a 


a» 
o.a 

1.36 

a  3i 

L50 

0.15 

a  33 
'K'i 

0.SI 

a  30 


a  oi 

an 
aoo 

"aa 
am 

O.00 


i 


30 
19 
20 


30 
30 
20 
20 
30 
20 


30 
30 
20 


30 
30 
19 
30 
30 
30 
30 
20 
30 
19 
30 
30 
30 


-15 
-14 
-17 


29.6 
28.0 
23.4 


2 
1 
1 

0 
1 


36.7 
35.5 
3a  2 
36.1 
34.0 

3a  2 


4 
3 
9 


6 
6 
5 

o 

*» 

6 
5 
2 

0 

3 

0 
»» 


19 
19,30 


-14 
10 


36.9 
39.5 
34.2 

36.6 


33.9 
32.8 
34.5 
36.2 
41.2 
35.4 
34.4 
34.4 
35.2 
40.3 
34.1 
38.3 
4a  8 

36.3 


32.6 

39.4 


aw 
an 
a  78 


24.0      a34 


a  33 

0.31 
L06 

"aft 


0.00 


0.03 

"o5 


0.00 

aoo 
aw 
aoo 
a©> 
aoa 

*aoo 
aoo 

aoo 
aoo 
aoj 

a* 


aoo 
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Meteorology  of  1870— Continued. 


State  and  station. 


JANUARY. 


Neb.— Cont'd. 


DeSoto 

Bellevne 

Nebraska  City... 


Averages. 

UTAH. 


G'tSaltLakeCiiy 
Coalville 


CALIFORNIA. 


Monterey 
Chlco 


Watoonville 
Vacaville... 

Cahto 

Visalia 

Clayton 


Average* 

MONTANA. 

Deer  Lodge  City. 

COLORADO. 

Denver ,. 

WABHDCGTON. 

Port  Angeles 

"Walla-Walla 

OREGON. 


Date. 


10 
10 
W 


29,30 
21 


31 
30 

29,30 
29 

28,31 
31 
31 


Portland. 
Sola 


31 


31 


2 
30 


28 
28 


3 


Den. 
43 
49 
54 


48 
51 


73 

70 

78 
68 
68 
78 
75 


51 


60 


53 
64 


63 
56 


Date. 


17 
17 
17 


17 

18 


2,8 
5 

16,17 
2 

5,6,9 
2 
2 


18 


16 


17 

18 


18 
18 


■ 

2 
& 

a 

i* 

3 

a 


Deg. 
—14 

—  8 
—12 


2 

a 

•+* 

1 


Deg. 
19.5 
24.1 
23.5 


21.8 


11 
—30 


35 
26 
34 
26 
33 
21 
29 


—36 


5 


25 
—  2 


17 
16 


31.7 
26.4 


51.0 
49.4 
5&8 
46.2 
4a  0 
45.7 
46.1 


4a  6 


22.0 


29.4 


418 
35.6 


40.2 
36.5 


In. 
0.35 
0.40 
1.74 


1.25 


1.13 
2.70 
3.00 
2.92 
15.00 
0.14 
1.52 


3.77 


a  64 


1.15 


10.95 
4.41 


4.85 
4.35 


MARCH. 


MAB7R. 

Honlton 

Steuben 

Urono 

Williamsburg 

WestWatervillo. 

Gardiner 

Lisbon 

Norwav 

Cornish 

Coruiahville 


20 
31 
30 
20 
30 
30 
31 
30 
30 
30 


Averages 


56 
51 
52 
48 
50 
47 
56 
52 
51 
50 


KRW  HAMPSHIRE. 


Stratford 

Whitefiold j 

Tarn-worth ' 

Concord * 

Ooffetown  Centev  \ 

Averages 


31 
31 
30 
29 
20 


54 
55 
50 
54 
GO 


12 
12 
12 
12 
12 
12 
12 
12 
11 
11 


12 

12 

4 

5 

11 


-18 
•13 
-6 
-15 

-  7 

.  o 

3 
0 
4 


-18 

-18 

-  4 

9 

10 


26.2 
29.9 
27.9 
27.3 
29.7 
28.6 
29.5 
28.4 
2a  0 
28.5 


2a  4 


23.7 
24.3 
26.8 
30.0 
29.8 

26.9 


5.70 
4.21 
2.11 
3.45 
3.15 
3.22 
2.50 
4.60 
5.15 
4.80 


3.89 


2.44 
2.65 
4.38 
3.33 
3.74 

3.31 


FEBRUARY. 


Date. 


PS. 

Is 
M 

a 

M 

es 


25 
25 
25 


24 

9 


1 

4 
9 
3 
3 
8 
5 


21 


24 


22 
22 


Deg. 
57 
62 
64 


28 
9,26,29 
27 
28 
24,27,28 
27 
24 
28 
23 
28 


27 

28 

28 

27,28 

28 


58 
52 


70 
70 
79 
69 
66 
78 
74 


55 


64 


50 


58 
54 


Date. 


20 
20 
20 


18 
17 


17 
17 
16 
25 
17 
5 
25 


17 


5 


11,15 


16,27,28 
16 


hi 


2 


J 


— 1 

—  5 

—  5 


20 
—13 


34 
32 
33 
34 
32 
29 
35 


—15 


38 


32 

27 


28. 

32.5 

31.3 


In. 
a  03 
0.00 
0.00 


30.9 


0.01 


39.1 
28.2 


52.7 
5L3 
54.2 
51.7 
49.1 
51.8 
52.0 


3.80 
3.70 
3.59 
3.24 
9.40 
2.76 
3.19 


51.8 


4.24 


29.4 


1.05 


33.5 


45.7 


1.70 


a  70 


42.5 
39.2 


4.30 
5.63 


APRIL. 


72 
57 
69 
72 
70 
66 
72 
78 
79 
80 


72 

78 
79 
76 

«7 


1 

2 

16 
16 
3,16 
1 
1 
1 
1 
4 


1 
1 
1 
1 
4 


20 
30 
27 
26 
30 
29 
28 

:<o 

29 
30 


25 
20 
25 
31 
30 


45.0 
40.3 
43.5 
41.1 
46.3 
45.3 
44.8 
44.6 
44.0 
45.3 


1.70 
6.40 
£55 
4.50 
3.£0 
4.78 
4.90 
4.75 
♦5.28 
3(1 


5. 


44.1 


43.6 
46.6 
44.0 
40.6 
46,7 

45.5 


4.59 


2.22 
1.86 
5.  99 
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West  Chotlut  t 
Middle  bnry... 


unbridmi 

wthBiHmicB... 


Avengei .. 


Soothtn([ton  . 

Cnlobronk 

Brookfleld .... 


Whlta  Plains . . 
Cooper  Union  . . 
Columbia  Coll  ego 


8 

in 

4  14 

u 

7(1 

4,15 

H 

S3. -2 

7fl 

A 

15 

3t4 

in 

14,23 

JO 

33.5 

H,  15.  BS 

V5 

—  * 

StLl 

D.TS 

23 

00 

1 

|  ;  li 

3 

i 

flL 

* 

«.« 

= 

sot 

.!» 

44.1 

«.< 

= 

3.4 

31 

4G.fi 

4.E 

■w 

4111 

40 

46.4 

4.  SI 

4,3 

«n 

4 

24 

45.5 
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Meteorology  of  1870— Continued. 


State  and  station. 


II 


X.  YOBK-Cont'd. 

HOBMTillo.. 

MS.::::: 

SonOi  Trento 


DepaniiUe 

Palermo 

North  Volu<:y . . 


Hiinroda... 

Jtocheatei 

Llttln  Genwuu.. 
Soapenaiou  BrMg- 


Newark  '.'.'. 


New  German  to  wi 


1 


SEKKBTtVAMA.     I 


Iljbeny 

JFallalneton 

Philadelphia 

Gormantown,{M.) 

Do -• 

noi-ahaoi 

Mym'th  Hunting. 

White  Hall 

Factoryville 

Beading 

Parkorsrille 

Aahland 

F.phrsta 

SfcnrntJoy 

Hmnbonc 

Carlisto 

Fountain  Dal,.... 

Lewiabort; I.I 

Grmpiau  mils.. 


C'onnelrsiillo . 


34.* 

173 

32.3 

15,  Si 

ia,  as 
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Meteorology  of  1870— Continued. 


State  and  station. 


Data. 


Pexx*a— Cont'd. 


Brownsville. 
If ew  Castle. 


DBL4WABB. 

MUbrd 

KABTLAXD. 


Woodkwn 

Annapolis 

Frederick 

lit  St  Marys. 


Averages. . . . 

DI1T.  OF  COLUMBIA. 

Washington 


YTBCDCU. 

Johnsontown  .... 

Hampton 

Zani  Station  . . . . . 

Surry  C.  H 

Comoro .......... 

Vienna,  (B.) 

Da(W.) 

Piedmont 

Piedmont  Station . 

Staunton 

Lexington 

Lynchburg 

Snowville 

NearWytherille. 


Averages. 


WEST  YtBQJSlk. 


Weston 

Cabell  C.H 


Averages 

HOBTR  CAROLINA. 

Konansvillo 

Goldsboro 

Warrenton 

Oxford 

Chapel  Ilill j 

Albemarle 

Statesville 

Aaheville,  (AJ  ... 
Do..  .(H.)... 


Averages 

SOUTH  CAROLINA. 


Blaflton. 
Fort  Mill 


30 

30 

12,30 

30 


SO 


21 
21 
81 
21 


21 


27 
20 
27 


20,21 
21 
21 
21 
21 
21 
21 
21 
19 
20 


30 
10,30 


Deg. 
58  . 
54 
54 
63 


13,30 
22 
30 
30 

21,22 
21 
21 
29 

20,20 


16 
16 
16 
16 


Deg. 
17 
15 
12 
11 


m   ! 


62  0,6,17  1   27 


CI 
64 
65 
60 


3,17 

3,9,17 

7,9,17 

16 


57 


61 
66 
64 


9,17 


6,10 

3,9,10 

10 


64 
64 
67 
64 
67 
60 
71 
64 
66 
60 


6 
17 
16,17 
17 
17 
17 
17 
16 
17 
17 


64  i    16 
48  ;10, 13, 17 


20 
24 
28 
16 


26 


28 
28 
26 


27 
22 
23 
16 
18 
19 
19 
30 
10 
10 


8 
26 


70 
76 
63 

68 
70 
73 
67 
68 
68 


10 

10 

10 

0 

9 

10 

10,17 

17 

17 


21 
21 


74 

68 


28 
29 
26 
26 
27 
16 
18 
14 
10 


g 

a 

9 


a 


Deg. 
3R  0 
33.4 
37.0 
35.3 


33.6 


30.8 


35.8 
47.6 
42.2 
36.0 


40.4 


4a  3 


43.5 
43.3 
44.1 


42.2 
40.0 
4a  3 
38.3 
39.2 
39.1 
43.1 
44.2 
37.5 
37.3 


4a  9 


36.1 
37.1 


36.6 


50.7 
49.5 
42.6 
46.3 
47.7 
44.1 
41.6 
42.1 
41.9 


45.2 


10 

1H   i 


38 


47.1 


t 
S      • 

*  I 

*  S 


In. 


3.21 

an 

1.77 
a  38 


3.70 


4.08 
2.70 
a  61 


a  59 


Date. 


a  10  . 

a  oo ; 
a  as  i 


3.79  |. 


t 

I 

a  88  > 


2.88  I. 


i 


1.78 
4.00 
3.70 
a  70 
5.35 

a  66 

3.50 

a  io 
a  25 

4.30 


2.10 


2.10 


2.30 
a45 
2.35 


7.05 

a  oo 

4.55 


4.60 


5.30 


15 
15 
14 

24 


28 


15 
28 
15 
15 


c 
£ 


B 

•a 
3 


90 


84 
83 
87 
81 


15 


15,28 
25 

15,25 
15 
15 
15 
15 
14 
30 
23 

15,23 
25 
28 
24 


80 


78 
84 
84 
90 
83 
86 
86 
83 
91 
80 
86 
82 
82 
80 


h 
is 

J 

s 


& 

a 

§ 


*3 

ss 


il 


Deg. 

98 

7,0 

76 

8  , 

79 

8  . 

87 

4,13  : 

Deg. !  Deg. 
35  (  54.0 
28  i  5L6 
34  •  59.2 
34     32.4 


i I" 


4.30 

2.G 


4,5 


4 

5 

4,5 

4 


34 


31 
34 
40 
33 


5 


5 

6 

4,5 

4 

5 

5,6 

5 

4 
4 
4 
8 
5 


35 


36 
38 
40 
40 
35 
34 
36 
32 
32 
34 
38 
39 
29 
36 


15 


84 


35 


23 

23,25 

25 

25 

23,29 

25  ; 

23  i 

24  I 
23,24  ; 


87 
91 

84 
88 
89 
90 
89 
81 
76 


5 

5,18 

4,5 

5 

18 

18 

4,7 

17 

6 


35 
40 
38 
40 
35 
34 
32 
32 
30 


25  i 
25  ! 


!>1  ! 

84 


1« 

It* 


40 

38 


50.5  1    4.58 


1W 


5L5 
5X8 
56.6 
5L5 


f.06 

in 

5.44 


5X4      5.58 


53.8      X» 


52.9 
551 
56.6 
58.7 
55.3 
55,0 
54.8 
52.8 
52.4 
52.7 
55.7 
55.9 
50.5 
52.5 


54.4 


Xtt 
&» 
SLM 
5.90 


5.15 
5.25 

aw 

4.51 


5.40 

2,80 


4)68 


54.8       L10 


54.8       1.10 


60.6 
61.5 
55.3 
57.8 
59.7 
57.6 
54.0 
54.3 
52.1 


a  15 
2.40 
X35 


57.0 


6X4 
62.2 


4.08 
2.50 
2.80 


X04 


2.30 
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Meteorology  of  1870— Continued. 


State  and  station. 


S.  C— Cont'd. 

Gowdeysvflle 

Holland's  Store.. 
Aiken 


Averages. 

GEORGIA. 


Berne 

Penfield... 
Atlanta... 
Columbus. 


Averages. 

ALABAMA. 


Bockvffl© 

Carlowvllle 

Selma 

Greene  Springs 

Coatqpa 

FishBiver 


Averages. 

FLOBIDA. 


Port  Orange. . . 
Jacksonville . . 

Pilatka 

Ocala 

Manatee 

Orange  Grove. 


Averages. 

TEXAS. 


MABCIL 


Date. 


30,29 

29 

21,29 


20 
29 


20,29 
29 
12 
29 
29 
22 


12 

29 

6,29 

2^29 

5,22 


Gilmer 

Houston,  <B). 
Do...(S). 

Palestine 

Oakland 

Bine  Branch. 

Lavaca 

Clinton 

Austin 


4 

5 


11 

6 

11 

11 

Lockhart 11,14,28 


Averages. 

LOU1HL1KA. 


New  Orleans 

Near  Chen* y  ville 
Shreveport 


Averages. 


MMHIIMHTI. 


78 
73 


75 
76 


79 
74 
73 
74 

77 
76 


82 
84 
84 
86 
80 


83 
89 


83 


82 
80 
83 
83 
80 


Date. 


9 
10 
17 


9, 10, 18 
9 


25 
26 


32 
25 


9 
9 

9,16 
9 
9 

9,16 


24 
32 
31 

26 
28 
33 


9,17 

9 

19 

18 
19 


13 
16 


15 


15 
15 
16 
15 
16 


4 

28 
4 


Columbus.... 
Enterprise... 
Marion  C.H.. 
Philadelphia. 
Brookhaven  . 


29 

6 

29 

28 

6 


78 
76 
80 


7! 
76 
76 
73 
74 


16 
16 
15 


9 

9,10 

9 

16 

9 


43 
38 
36 
28 
46 


22 
29 


21 


28 
32 
29 
29 
26 


2 

o 

1 


* 


Deg. 
48.7 
5L5 
52.5 


51.5 


54.3 
49.5 


51.9 


50.6 
59.3 
55.1 
51.6 
53.3 


54.0 


61.6 
61.2 
61.8 
62.1 
66.2 


62.6 


59.8 
63.1 


57.5 


56.7 
60.8 
63.8 
59.5 

sa  8 


60.0 


32 
32 
26 


30 
30 
28 
30 
27 


57.4 

5a  8 

55.9 


57.3 


51.1 
52.8 
56.1 
52.2 
53.2 


In. 

7.58 

10.10 

6.05 


7.26 


5.50 
7.70 


6.60 


a  25 

7.87 
6.15 
5.65 
7.50 
6.35 


a  90 


5.40 
6.36 


4.40 


5.39 


1.82 


a  50 


L90 
1.80 
3.60 
2.29 
3.00 


2.13 


2.37 


2.37 


AFBIL. 


Date. 


25 

24 

24,25 


24 
25 
25 
24 


24 
26 
26 
30 
22,23,24 
28 


16 
25 
24,25 
26 
27 
28 


12 
8 
8 

19 
8 
8 
8 
8 
8 
19,18 


Deg. 
90 
93 
91 


13 
12 
12 


5.54 


5.30 
5.13 
7.90 


22 
25 


13 
13 


86 
90 
85 
83 


87 
86 
85 
84 
85 
80 


86 
91 
94 
92 
88 
85 


88 
90 
83 
88 
92 
88 
80 
89 
88 
83 


84 
82 
86 


Date. 


5,18 

5 

18 


6 

18 

17,18 

18 


18 
17,18 
18 
18 
17 
17 


,1! 


8 
8 
18 
3*6,7,18 
5 
5 


1 

15 
1 

15,16,17 
16 
15,16 
16 
1,15 
15 
16 


Deg. 
38 
38 
34 


1 

16 

1 


82 
91 


81 
80 


18 
5,17 


18 
16 


39 
39 
32 
36 


34 
40 
38 
33 
38 
40 


44 

39 
38 
40 
52 
50 


40 
41 
48 
44 
47 
40 
46 
48 
42 
42 


46 
32 
37 


37 
38 


1 
I 

I 


Deg. 
69.9 
65.2 
64.8 

63.7 


61.9 
61.1 
55.9 
62.8 

60.2 


59.5 
63.3 
63.2 
60.1 
61.2 


6L5 


64.0 
67.2 
67.9 
63.4 
69.7 
67.7 

66.7 


65.4 
62.3 
68.6 
67.5 
73.7 
66.0 
70.2 
68.3 
67.6 
68.5 

67.8 


64.0 
67.2 
63.5 

64.9 


00.7 
61/2 


1 
a 

if 


36 
39 


61.1 
60.7 


In. 

3.82 

2.10 


2.74 


0.38 
2.05 
2.89 


1.75 


1.13 
2.84 
2.15 
2.76 
3.00 


2.38 


3.20 
1.38 

'i."70 
2.30 

2.15 


6.41 

*4.*36 
7.25 
9.05 

"6*50 

a  15 

2.74 


4.78 


3.75. 


3.75 


3.  ft 
3.60 


2.50 
6.20 
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•Fvmwn 


State  and  station. 


MiS8.-Oont'd. 

Near  Brookkaven. 
Natchee 


Averagea. 

AKKAMSAS. 

Helena 


MABCU. 


Bate. 


28 
4 


74 


TENKBSfiEE. 

Elizabetfatoo 

Tu*culum  College 

KjKHTill© 

Lookout  Moant'n. 

Austin 

Clarksville 

Trenton 

Memphis 


Averages. 


KENTUCKY*. 


Pine  Grove 

Danville 

Shelby  Cit  j 

Near  IiOuisville. . 


Averages. 

OHIO. 

New  Lisbon.. 

Salem 

Steubenrille .. 
Painesville  ... 

OUmore 

Milnersville  .. 

Cleveland 

Wooster,  (W) . 
Gallipolis 

Oberiin 


Kelley's  Island... 

Sandusky 

North  itoflold.. 
Gambler, (C.) .... 

Westerville 

Willlamsport 

North  Boss  Island 

Marion 

Hillsboro 

Toledo 


Bowling  Green... 

Kenton 

Urbana  Unl  ver  'y . 

Springfield 

Bethel 

Edgerton 

J/Lcksononrg 

Mt.  Auburn  Sem. 
Cincinnati,  (H.).. 

Do (P.).. 

College  Hill 


Averages. 


24 


20 

21 

21,29 

29 


12 

29 
12 
28 


25 
25 
25 
25 


11,20 
30 
30 
30 


f 


30 
26 
30 
20 
19,20, 
30,31 
19 
20 
25,30 
30 
30 
12,21,30 
19 
30 
20 

19 

19,25 

22,30 

25 


4  25 
20 
25 
12,20,25 
25 
31 
12 


73 


G8 
64 
G9 
67 

68 

71 
67 
71 


Date. 


18 
9 


9,15 


17 

18 
17 
17 

17 

17 

9,1? 

15 


62 
68 
68 
67 


50 
62 
59 
51 


J 


62 
53 
62 
64 

49 

45 
51 

53 
58 
61 
58 
51 
57 
58 

50 

51 

48 
58 


59 
55 

58 
58 
69 
64 

57 


17 
17 
17 
17 


16,17 
17 
17 
16 


17 

16 
16 
17 

16 

16 
16 
16 

16,17 
15 
17 
16 

15,16 
17 

16 

16 

17 

15,16 


17 

9 
15,17 
17 
17 
17 
17 


Dtg. 

28 
29 


26 


12 
24 
11 
18 

17 

15 
25 
26 


10 
21 
12 
14 


16 
15 
17 
13 


14 
9 

4 
14 


14 
13 
8 
18 
16 
14 
11 
15 
19 

10 

5 
25 
12 


11 
22 

14 
14 
16 
15 
12 


Dtg. 

54.5 
56.8 


40.1 


In. 
5.39 


53.8     5.93 


APRIL. 


Date. 


14,26 
13,14 


41.8 
41.9 
44.2 
45.7 

44.5 

43.8 

4a  o 

47.1 


44.6 


36.0 
44.7 
40.9 
40.7 


41.1 


30.8 
34.5 
37.9 
31.1 


32.6 
32.0 
35.7 
39.4 

32.1 

33.4 
33.2 
33.6 
34.8 
36.7 
39.8 
31.8 
33.7 
35.8 

32.7 

34.0 
35.4 
35.3 


36.7 
34.0 
36.2 
38.0 
39.0 
40.7 
3a  1 


34.8 


a  40 
2.80 
6.00 


5.27 

a  47 
4.30 
5.65 


13,21,22 


26,27 
24 
22 
24 

22,23,24 

22 

22,24 


77 


4.41 


5.34 
3.63 
a82 
5.32 


4.53 


4.09 
a  97 

a  86 

2.94 


5.20 
2.10 


4.63 
a  60 
a  18 

a  55 

2.99 
4.87 
3.39 
7.18 
4.60 
3.63 
a  78 

3.31 

4.00 
7.70 
4.96 


4.80 
4.60 
4.21 
4.73 
3.26 
4.80 
4.50 


24 
24 
24 

24 


24 
14 
24 

14,24 
14 

14,24 


24 

24 

14 
24 
24 

24 
24 
24 
27 
24 
24 

f  H23, 
{24,27 

24 

28 

24 

24 

24 


24 
24 
24 
24 
23,24 


84 


88 
80 
83 
83 

86 

85 
84 


Date. 


4, 16, 17 
1G 


16 


5 
5 


6 
17 

{1*19 
17 

17,18 


36 


© 

(4 


£ 
© 

a 

© 


Deg. 
61.8 
61.9 


} 


33 


30 
36 
33 
31 

34 

30 
31 


CL1 


61.3 


I 

•3 
S 


c  a 

a  • 


■a 


In. 

5.49 

4.«S 


4.15 


82 
90 
86 
85 


80 
77 
79 
80 
80 
82 


63 

80 


J 


84 
82 
64 
84 
84 


4.19 


I 


4,5 

17,18 

5,17 

4 


32 

38 
34 
32 


5 

8 
4 

4 

4 

3,4 


74 

3,4,17 

81 

3,4 

84 

3 

76 

4,6 

85 

17 

85 

2 

80 

4,5 

80 

4 

78 

4 

87 

4 

86 

4 

66 

4,18 

84 

4,17 

84 

16,17 

83 

4,5 

4,17 

4,17 

4,17 

18 

4,5 


34 
36 
30 
34 
27 
32 


32 

30 

36 
36 
33 
34 
34 
27 
35 
31 
33 

31 

32 
36 
32 
35 
33 


32 
34 
34 
35 
31 


53.9 
54.5 
55.7 
57.4 

57.3 

56.7 
59.6 


56,4 


5a7 
5a  1 
55.9 
53.1 


55.2 


4.99 
It 
40 


I 


a  25 

2.66 
2.00 


&a» 


a  93 

2.99 
2.88 
a  64 


a  36 


r- 


52.9 
55.0 
4*3 
49.4 


48.3 


54.4 

4a7 

4a  4 

49.7 
5L6 
49.8 
50.6 

5a« 

47.5 
50.2 
52.3 

sa  8 

53.1 

47.9 
5X8 
54.4 
52.4 


54.1 
55.5 
54.4 
55.5 
54.0 


8.3S 
9u7d 
5,39 


4.38 


2.10 

1.89 
«.» 
1.73 
0.56 
1.14 

a  70 

1.58 
1.63 

2L78 

2.00 

a  30 

2.55 
1-14 
1.60 
2.75 


1-15 
1.33 
1.5© 

1.49 

'»  3b) 


51.8     *9L94 
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State  and  station. 


MICHIGAN. 

Detroit 

Monroe  City 

Adrian 

Alpena 

State  Agr'ICol... 

Litchfield 

Cold  water 

Grand  Rapida,(H) 

Do (3) 

Northport 

Benzonia 

Pleasanton. 

Mnakegon 

Otsego 

Copper  Falls 

Ontonagon 


MARCH. 


Date. 


Averages 

IHDIAJUL 


Aurora 

Vevay 

Mt.  Camel 

Monde 

Spiceland 

Laconia 

Colombia  City.. 
Knightetown  ... 
Indianapolis  . . . . . 
KearLaporte  — 
Rensselaer...... 

Msrem 

New  Harmony.. 
Harveysbnrg . . . 


19 
10 
19 
29 

17,1* 
20 
20 
19 
19 
24 
31 
28 

30,31 

28 

24 
24 


25 

25 

12,25 

24 

25 

25,30 

20,29 

25 

25 

29 


Averages 
nxraoiB. 


Chicago 

Near  Chicago. 

Evanatoa 

Marengo 

Charleston 

Mattoon 

Aurora ....... 

Louisville 

Oolconda 

Belvidere 

Sandwich 

Ottawa 

Deoatnr 

Pana 

Winnebago... 

Roc  hello 

Wyanet 

Tiakirwa 

Hennepin,  (S.) 
Do.  ..(0.). 

Peoria 

Springfield 

Dabo& 

Ualesbarg  — 
Manchester... 
Mt  Sterling... 
Andalosia  .... 


25 
12 


2)€fh 
47 

50 
50 
43 
50 
52 
50 
•58 
49 
49 
49 
54 
58 

58 

43 

46 


62 

62 
56 
63 
59 
06 
54 
00 
65 
63 


62 
68 

58 


Date. 


15, 


5 
1G 
16 
8,12 
18 
16 
16 
10 
16 
3 
3 
3 
16 

8 

11 
12 


I>eg. 
0 
8 

—  4 

10 

10 
o 

mm 

6 
0 
1 

—  4 

0 

—  8 
4 

18 

—  4 
—14 


17 
16,17 
16 
15 
16 
17 
15 
16 
16 
13,16 


2 

p 


9 


Deo. 
2a  9 
32.8 
28.1 
26.6 
3a  3 
29.2 
30.1 
32.6 
3a  7 
27.2 
39,0 

«a  5 

34.5 

38.3 

22.9 
23.4 


29.0 


17 

17 

16,17 


24 

53 

25 

42 

25 

45 

25 

52 

25 

64 

25 

55 

25 

53 

30 

66 

31 

79 

25 

53 

25 

58 

25 

62 

25 

62 

25 

63 

25 

49 

25,26 

48 

25 

57 

25 

54 

25 

60 

25 

58 

25 

60 

10 

63 

25 

65 

28 

62 

25 

63 

10 

62 

24,25 

58 

15 
16 
16 
16 
15 

16,17 
16 
17 
17 
16 
16 
15 
16 
15 
16 
16 

15,16 
15 
15 
15 
15 
15 
17 
15 
15 
IS 
15 


12 
16 
12 
14 
10 
11 

9 
12 
12 

4 


10 
14 

10 


10 
5 

a 

.2 

13 

12 
3 

12 

10 

-2 

1 

2 

9 

10 
-3 
2 
5 
8 
6 
8 

11 
6 

13 
2 


3a  6 
39.1 
36.1 
36.0 
35.3 
40.1 
36.2 
37.0 
36.6 
33.2 


38.1 
4L3 
33.7 


37.0 


35.1 
30.4 
31.9 
29.3 
37.3 
34.7 
30.3 
4a  0 
3013 
89.5 
39.0 
33.1 
34.7 
36.3 
87.6 
3L0 
31.1 
33.2 
38.0 
32.3 
35.5 
36.2 
39,9 
33.2 
3X2 
37.0 
33.5 


© 
6 


* 


1.1 


In. 

3.40 

2.00 

3.63 

2.60 

3.01 

3.60 

4.13 

2.66 

2.71 

2.53 


3.25 
3.90 


1.30 


APBIU 


Date, 


24 

14,24r27 

24,27 

23.26 

23,27 

24 

24 

27 

27 

14 

23 

14 

27 

{22,20 
30 
12 


8.98 


=B 


3.58 
3.93 
3.05 
2.85 
3.00 
3.81 
1.78 
2.37 
8.77 
2.90 


2.63 
2.31 
3.30 


8.94 


L81 


a  24 
4.43 
3.04 
a  00 
1.92 
3..70 
4.60 
3.69 
3.70 
a  28 
8.97 
8.70 
3.41 


6.85 


4.37 


24 
23 
24 
24 
24 
24 
24 
24 
24 
13,84,27 
83,27 
23 
23 
23 


2.15 
2.80 
4.61 
7.20 


13 
24 
13 
24 
23 
13,14,33 
24 

23,24 
84 
23 
83 
24 
23 
23 
24 

83,24 
24 
13 
23 
23 
23 


1*0. 

82 
82 
82 
54 
83 
82 
84 
82 
77 
81 
79 
78 
80 

85 

68 
78 


Date. 


4 

17 
4, 16, 17 
3 
4,5 
16 
7, 16, 17 
16,17 
16 


5 


5 


4,3,7 

16 
2,3,4,8 


86 
82 
84 
84 
87 
85 
86 
88 
84 
82 
88 
86 
80 


23 
14 
24 
14 
23,24 


80 
82 
79 
86 
86 
80 
83 
88 
92 
86 
85 
87 
86 
83 
85 
84 
86 
86 
84 
80 
86 


4,5,17 
5 
18 
16 
17 
17 
17 
17 
16 
16 
16 
16 
17 
17 


3, 


4, 


16 

16 

16 

17 

16 

16,17 

16 

4,5 

18 

16 

4,16 

16 

5 

15,17 

16,17 

17 

16,17 

16,17 

4 

11,16 

17 


Dtg. 
33 
35 
29 
29 
30 
27 
26 
30 
30 
30 
26 
28 
30 

30 

86 
30 


88 
79 
86 
82 
82 


16,17 

16,30 

16 

16 

16,17 


32 
31 
38 
29 
31 
32 
24 
31 
31 
29 
30 
31 
33 
24 


33 
28 
33 
24 
31 
39 
29 
32 
36 
27 
31 
33 
31 
32 
26 
28 
26 
28 
28 
30 
31 


Deg. 
49.7 
52.8 
45.3 
40.1 
50.4 
90.5 
49.4 
51.5 
40.8 
45.0 
45.1 
45.4 
54.5 

53.6 

42,6 
43.4 


48.1 


54.7 
55.4 
53.7 
53.3 
53.1 
56.5 
53.3 
53.1 
5a  4 
52.5 
53.2 
55.6 
56.7 
53.1 


54.1 


32 
30 
28 
31 

29 


52.2 
45.5 
47.1 
49.8 
54.0 
53.4 
50.9 
56.8 
55.9 
51.7 
52.1 
54.3 
53.4 
54.9 
50. 8 
52.3 
51.0 
53.1 
53.0 
55.8 
05. 6 


53.0 
55.1 
S5..2 

56.8 
52,6 


a 

^  o 

a 

•a 


In. 

0.96 

1.03 

5.94 

1.84 

2.02 

8.58 

2.38 


1.88 
a  88 


8.50 


1.30 


8.30 


1.98 
2.37 
1.83 
1.60 
1.59 
2.78 
9.31 
1.60 
1.94 
5.45 
1.25 
1.13 
9.78 
8.40 


2.38 


1.15 


1.20 
1.37 
1.98 
1.63 
1.58 
3.50 

a  so 

0.69 
2.20 
0.85 
1.30 
0.90 
1.33 

"aeo 


0.43 


2.93 

0>69 
1.95 
1.20 
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1IABCB. 

APBIL. 

1 

• 
g 

• 

2 

i 

t   ■  i 

. 

& 

& 

*S 

z 

1  ;  1 

i* 

Suite  and  station. 

a 

c 

a 

• 

a 

4>     • 

i.    l 

c 

• 

Date. 

as 

Date. 

a 

■el 

33 

Date. 

IS 

Date. 

~z    §■ 
i3   !  i 

57 

1 

s 

a 

m 

- 

S      ! 

M 

S      '     a 

o      1     =     j 

C3 

•J 

.s 

A 

"3 

e 

"3 

* 

s 

a 

« 

i 

* 

• 

3    ; 

a 

« 

Illdtois— Cont'd. 

Anffttfrtu 

11 

*7k 

15 

Beg. 
0 

Beg. 
35.3 

In. 
5.89 

14 

Beg. 

83 

16,17 

IVp. 
29 

Dig. 

55.8 

7a, 
a  63 

Warsaw 

10 

66 

15 

2 

35.5 

4.45 

23 

99 

• 

16 

39 

57.2 

a«3 

Averages 

34.0 

3.7ft 

1 

53.3 

1.44 

i 

i 
6  ' 

, 

WBCOXSCf. 

1 

27 

45.4 

1.35 

otnrceon  uay .... 

95,28 

44 

8 

—  6 

96.5 

*  W 

23 

77 

34 

45 

16 

4 

99.3 

3.58 

23 

70 

16 

31 

46.8 

CL5d 

Hftigbam 

6 
30 

34 
49 

3 
16 

6 
—  1 

93.6 

14 

78 

16,17 

33 

47.8 

Milwaukee 

19 

47 

16 

—  2 

39.9 

5.01 

13 

80 

16,17 

28 

47.0 

a  51 

98 

50 

16 

4 

31.7 

14 

74 

16 

33 

5L0 

95 

18,99 

50 
59 

16 
19 

—  3 

7 

99.3 
30.7 

3.35 

33 
14,23 

84 
80 

4 
16,17 

38 
30 

49.8 
5L8 

a  15 

18 

47 

16 

5 

97.8 

14 

89 

4 

37 

48.6 

a  si 

Rooky  Rnn 

19,98 

44 

1C 

—  4 

99.0 

6,38 

13 

83 

16 

38 

5L8 

a  16 

Mftdtwra 

95 
95 

49 

48 

16 
16 

—  8 

—  4 

27.0 
31.1 

3.85 
2.39 

23 
23 

79 
89 

16 
17 

35 
30 

49.7 
54.3 

a  19 

Mosinee 

18,98 

46 

8 

—  3 

95.7 

3.76 

13,14,83 

78 

4 

35 

46.5 

3.70 

96,98,31 

50 

16 

—10 

99.4 

1L00 

23 

86 

4,17 

26 

49.9 

a  75 

94,95 

53 

16 

—10 

aa  2 

33 

86 

16 

30 

5L2 

Bayfield 

34 

50 

13 

—12 

24.1 

23 

79 

4 

24 

40.8 

Averages .... 

2a  o 

3.84 

4a  8 

i   a  79 

MDTXESOTA. 

i 

23 

51 

13 

—19 

24.9 

1.80 

36,27 

69 

4 

27  i  41.3 

1.60 

AftOT) , 

27 
98,29,31 

,     47 
46 

8 

8 

—15 
—10 

26.6 
37.5 

3.35 
3.10 

23 
13,23 

87 
83 

4 
15 

24  '  5Q.1 

LIB 

St.  Paul 

27 

51.2 

1.38 

98,30 

46 

8 

—16 

95.3 

3.86 

33 

84 

15 

23 

49.3 

1.04 

Sibley  .*. 

98 
30,31 
97,30 

49 
50 
45 

8 
8 
8 

—93 
-46 
—90 

90.9 
33.9 
99.4 

3.39 
1.65 
1.78 

33 
13 
33 

80 
88 
83 

15 
15 
15 

18 
19 
19 

50.4 

48.4 

5a  5 

an 

KnOU^4     -        -        r   r 

a  40 

NewUlm 

ass 

Madella 

30 

48 

8 

—20 

90.8 

3.27 

33 

65 

15 

18 

50.4 

L31 

White  Earth 

98,30,31 

48 

7 

—16 

1&2 

3.38 

23.3 

3.49 

49.0 

a  95 

IOWA. 

Clinton 

95 

98 
98 

50 
45 
59 

15 
16 
16 

5 
—  3 

4 

30.4 
96.1 
30.8 

4.95 
3.95 

34 

93 

13,94 

85 
84 
82 

16,17 
16 
16 

28 
22 

28 

51.1 
50.5 
59.9 

a  so 

Wankon 

a  40 

Monticello 

28 

54 

16 

3 

39.3 

3.00 

24 

89 

16,17 

26 

53.4 

1.05 

Bowen's  Prairie.. 

98 

50 

15,16,17 

4 

39.1 

4.35 

93,24 

86 

16 

94 

52.5 

L50 

Fort  Madison 

95 

59 

15 

9 

33.3 

4.47 

24 

84 

17 

26 

53.7 

a  oi 

28 

53 

16 

0 

97.9 

23 

86 

16 

33 

49.1 

98 

SO 

15,16 

6 

99.7 

24 

90 

16 

24 

53.5 

Independence 

25 

56 

15 

4 

30.8 

a  42 

23 

90 

15,16 

24 

53.5 

0.25 

98 

59 

8,16 

—  1 

37.3 

3.13 

93,24 

87 

35 

53.3 

a  15 

Nearlndepend'e . 

25 

48 

16 

—  9 

36.7 

3.30 

24 

88 

15,16 

35 

54.3 

a  40 

Waterloo 

28 

50 

16 

9 

97.9 

24 

88 

16 

20 

5a  2 

0.09 

,  Bockibrd 

19,31 

44 

8 

—  5 

87.3 

24 

83 

16 

27 

53.3 

94 

48 

8 

—  6 

87.0 

5.55 

23 

84 

15,16,17 

26 

53.9 

aai 

24,28 
93 
95 

50 
60 
45 

8 

8 
8 

—19 
—  9 
—19 

33.6 
33.3 
31.8 

3.70 

A lgon A  

23 
S3 

60 
83 

15 
15 

19 
17 

47.3 

47.8 

West  Bend 

Webster  City 

Boonesboro 

18 

46 

8 

—10 

36.3 

94 

48 

8 

—19 

94.9 

3.91 

23 

84 

15 

18 

49.9 

1.35 

Mineral  Ridge... 

18 
10 

50 
53 

8 
8 

—  8 

—  5 

2a  o 

99.9 

3.20 

24 

87 

15 

30 

53L3 

l.ld 

Grant  City 

!         97 

50 

8 

—  7 

96.0 

4.39 

13,22 

84 

15 

18 

sa3 

Hoc  City 

t 

13,33 
$19,13, 
$81,84 

82 

15 

18 

39.7 

1 « 

CO 

15 

—  7 

25.7 

| 

1- 

17 

16 

50.1 

0.40 
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MARCH. 


APRIL. 


State  and  station. 


Iowa— Cont'd. 


Woodbine  .. 
West  Union. 


Averages 

MISSOURI. 


St.  Louis 

Allenton 

Hematite 

Hannibal 

Rolla 

Jefferson  City. . . 

Kansas  City 

Harrison  vifie  . . . 

St.  Joseph 

Oregon 

Corning 


Averages 


KAX8AS. 


Atchison 

Leavenworth  . . 

Olathe 

Paola 

Baxter  Springs. 

Lawrence 

Williamsburg. . 

Holton 

Neosho  Fails... 

LeRoy 

State  Ag'l  Coll. 
Council  Grove  . 
CrawfordsvUle . 


Averages . 

NEBRASKA. 


Omaha  Agenoy  . . 

Blair 

Bo  Soto 

Bcllevue 

Nebraska  City... 
Lincoln 


Averages 

UTAH. 


iH.  Salt  Lake  City 
Coalville 


CALIFORNIA. 


Date. 


35 

28 


10 
10 
10 


10 
11 
11 

11,25,27 
11 
10 


11 
11 
11 
11 
28 

11,27 
28 
19 
11 
28 

21,27 
28 

11,25 


27 
25 
25,27 
10 
10 
27 


Monterey . . . 

Cliico 

"WataouviUe 
Vacavillo . . . 

Canto 

Visalia 

Clayton 


Averages 


90 
26 


29 
31 
28 
25,26,28 
28,29 
29 
25 


2 

g 

Bo 
p** 

S 

.»* 

H 

cs 

a 


62 


Date. 


8 
16 


63 
70 

67 


65 
68 
72 
66 
66 
65 


67 
70 
72 
73 
79 
67 
70 
68 
74 
76 
68 
72 
74 


62 
59 
55 
64 
66 
57 


64 
60 


67 
72 
76 
66 
66 
79 
69 


15 
15 
15 


15 
15 
15 
15 
15 
15 


S 


2 

a 


c 

3 


Deg. 

—  7 

—  1 


15 
7 
9 


10 
6 
4 
2 
3 

-5 


15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 


15 
15 
15 
15 
15 
15 


14 
15 


7 
5,6,14 

5 
14 
14 

5 
14 


1 
2 
4 
2 
7 
3 
2 
2 
2 
3 
0 
6 
5 


3 
3 
6 
0 
0 
5 


9 

-18 


35 
32 
35 
34 
34 
30 
30 


I 


a 


Dtg. 
26.7 
28.6 


27.2 


40.0 
40.2 
42.1 


4a  7 

35.0 
41.0 
38.4 
37.5 
34.2 


3a  8 


36.0 
34.7 
38.2 
38.2 
417 
37.7 
36.0 
32.1 
3L4 
39.6 
36.9 
40.3 
44.2 


37.6 


27.8 
31.6 
27.7 
32.5 
32.4 
34.2 


31.0 


39.2 
32.8 


50.3 
51.8 
52.2 
51.3 
48.0 
5L2 

sa  5 


50.8 


•3 
S 

§8 


In. 
L30 
3.73 


3.63 


2.76 
4.95 
4.05 


4.64 


0.63 
a  97 
1.45 
2.30 


2.64 


2.15 
1.85 
2.60 
a  80 
2.60 
L86 


1.00 
1.87 
1.45 
L65 
1.50 


L76 


1.95 


1,36 
1.00 
2.15 


1.62 


L60 


L9J 
3.44 
2.01 
1.62 
10.  DO 
a  55 
L38 


9.99 


Date. 


13,23 
23 


24 

23 

23 

14 

23 

25,26 

21 

21,22 

21,22 

21,23 

23 


21 

21,22 

92 

13,22 

12 

21 

21 

21 

99 

21 

21 

21,22 


23 


12,13,21 
91 
21 
13 


28 
29 


26 

18,24,26 

16,25 

18,24,26 

18,96 

19,26 

18 


84 


84 
93 
91 

85 
89 
63 
88 
88 
85 
88 
86 


90 
90 
89 
88 
86 
89 
86 
91 
87 
86 
85 
89 


84 


83 
88 
89 
84 


78 
78 


76 
87 
80 
80 
80 
87 
86 


Date. 


16 
16 


16 
16 

16,17 
17 

17,18 
17 
10 
15, 16, 17 

15,16 
16 
16 


16 
16 
16 
16 
16,17 
16 
16 
16 
16 
16 
16 
16 


16 


16 
16 
16 
16 


15,30 
1,6,14 


5, 


14 

13 

5 

4.5 

4 

5 

13 


§ 

8 
S< 

S 

•a 
3 


22 


28 
28 
30 
30 
26 
97 
25 
30 
31 
20 
22 


24 
20 
22 
24 
32 
23 
17 
22 
24 
23 
19 
24 


18 


18 
23 
23 
23 


30 
31 


37 
38 
32 
42 
35 
38 
42 


i 

s 

s 


a 


&eg. 

50.2 
54.1 


51.1 


56.4 
56.0 
57.3 
54.8 
53.4 
52.7 
57.1 
57.8 
59.6 
56.0 
54.8 


56.0 


56.1 
55.8 
55.0 
57.0 
59.4 
56.8 
53.5 
57.4 
5a  4 
55.8 
53.5 
57.3 


55  9 


5L8 


52.9 
54.4 
55.7 
51.7 


53.3 


31.4 
48.0 


54.2 
60.7 
56.0 
57.3 

53.8 

60.5 
59.2 


57.4 


"3 

a 
Sg 


In. 
a  14 
0.44 


0.63 


2.39 
2.60 
2.55 
1.48 
9.64 


095 
0.63 
9.90 
1.99 
9.10 


1.88 


1.75 
9.17 
1.20 
0.68 
2.80 
1.08 


2.00 
2.39 
0.50 
L65 


1.69 


1.00 


0.69 
2.70 
2.00 
2.40 


L74 


1.44 
0.85 
1.21 
084 
6.00 
1.40 
1.36 


1.87 
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State  and  station. 


MARCH. 


APRIL. 


t 

a 

1  S  © 
Date,      gg 


C9 


MONTANA. 

DeerLodgo  City 
Missoula  Mills.. 

COLORADO. 

Denver ' 

WASHINGTON.      | 

Port  Angeles 

Seattle ' 

Cathlamet > 


OREGON. 


Portland 
Eola 


30 

ai 


27 


31 
31 
31 


28 
31 


,  Date. 


a 


Den. 
62 
70 


67 


52 
73 
63 


63 

50  ( 


14 
15 


11 


13 
13 
13 


13 
13 


—  6 


-  8 


19 
14 
17 


18 
20 


t 

s 


! 


a 


a 
1 


* 


Date. 


Dtp. 
26.5 
39.5 


32.7 


43.4 
41.5 

40.45 


In. 
1.11 


0  70 


7.40 


43.4 
39.4 


5.77 


MAT. 


MAINE. 

Houlton 

Stenben 

Sorry 

Orooo 

Williamsburg. . . . 
WestWaterville. 

Gardiner 

Lisbon 

Norway 

Cornish. 


30 
20 


29 
30 
30 
20 
20 
29 
15 
CorniahviUe •    15,20 


Averages. 


90 
80 


80 
83 
82 
v79 
83 
62 
81 
82 


NEW  HAMTSHIRK. 


Stratford 

Whiteficld 

Tamworth 

Concord 

QofiBtown  Center. 

Averages 


VBRMONT. 

Lunenburg 

North  Crauabury. 

Newport 

East  Bethel 

Woodstoek 

Near  St.  Albans. . 
West  Charlotte . . 

Middlcbury 

Panton 

Castleton 


Averages. 


MASSACHUSETTS. 

Kingston 

Topstiold 

Lawrence 

Newbury 

Mlltou 

Cambridge 

North  BiUerica... 


30 

80 

29 

85 

30 

83 

15,20 

79 

1G 

87 

30,31 

82 

30 

80 

19,30 

84 

19,30 

85 

15, 16, 19 

79 

30 

82 

30 

88 

15 

80 

30 

80 

15 

82 

15 
15 
15 

15 
15 
16 


86 
84 
81 

86 
86 
84 


4 
4 


6 

10,24 

10 

10 

6 

7 

7,10 

7,10 


5,12 
7 
7 
7 

7 


7 

13 

12 

2,6 

11,12 

12 

7 
oo 

12 
2,6 


17 
10,11 
9, 10, 11 

io'ii 

11,17 
9,11 


32 
37 


36 
34 
38 
39 
37 
36 
38 
40 


33 
31 
37 
39 
37 


35 
34 
37 
35 
39 
40 
38 
48 
42 
41 


39 
40 
40 

*42 
43 
40 


51.9 
49.6 


51.9 
5L9 
55.fi 
54.3 
53.4 
55.5 
55.0 
57.1 


1.90 
1.05 


1.96 
2.70 
1.67 
1.90 
1.53 
1.40 
1.55 
1.55 


53.6 


53.0 
52.2 
56.6 
56.5 
59.4 


55.2 


54.1 
52.1 
96.5 
57.3 
54.1 
56.5 
58.2 
57.9 
59.4 
57.6 


56.4 


63.6 
55.5 
55.3 

w.'e 

58.  8 
57.9 


L72 


2.18 
L74 
1.03 


3.17 


2.03 


4.00 
1.72 
1.70 
1.17 

1.88 


0.75 
0.59 
0.31 
1.23 


1.48 


3.25 
2.04 
1.49 

2."  80* 


25 


t 

a 
© 


es 

3 


Den. 
76 


Date. 


% 

a 

So 


2, 


s 

© 


Den. 
14  i      ft 


12  i     eo 


28 
25,23 
24,25 


4.30  !    25,27 


25 


82 
77 


60 
72 


15 


12  ' 

10, 12  I 

12,15,22i 

i 

l 
23 

23  ! 


16 


42 

40 
39 


41 
33 


Deg. 
45.6 


1 

•3 

a 

S3 

s 

a 


JUNE. 


25 
25 
24,25 
4,25 
25 
25 
21 
24 
25 


97 


90 
89 
89 
1)0 
88 
96 
94 
94 
96 


9,10 

10 

lfi.21 

10,11 

10 

3,9,10 

21 

9,10 

9,10 


5,24 
24 
25 


92 
92 
95 


21 
21 
29 


**• 


29 
25 
5 
25 
25 
24 
25 
25 
24,25 
25 


25 
25 
25 
25 
25 
25 
25 


100 


94 

88 
91 
95 
89 
89 
96 
85 
94 
90 


10,11 


54 


54 
53 
50 
52 
47 
51 
50 
50 
52 


mi 


48 
51 
53 


50 


22 
•20,21,22 

21 
21,22,30 
10,21 
21 
22 
22 
21 
22 


95 
93 
99 
101 
98 
96 
95 


21 
10,11 
10 
10 
10,11 
11 
11 


50 
50 
53 
55 
52 
53 
57 
55 
54 
55 


53 

50 

48 

50 

54 

53, 

52 


67.6 
65.7 
67.1 
G9.2 
65.9 
67.1 
69.5 
68.9 
7L0 


68.2 


06.3 
69.5 
7a  5 


70.2 


69.1 

1 


69.4 
68.8 
71.5 
71.8 
68.0 
72.1 
74.3 
70.9 
75.3 
7L8 


7L4 


66.9 
67.7 
68.9 
70.7 
70.1 
72.3 
71.0 


In. 
1.47 


4&1 : 

2.80 

47.7 
52.0 
49.3  | 

3.55 

2.40 


2.07 
2.7* 
L38 
Lf4 
i  23 
L50 
3.97 
3.40 


2.51 


1.63 
4.56 
2.63 


4.  It 


a  25 


3.  .TO 
3.73 
4.30 
a  45 
5.33 
2.50 
6. 98 
3.77 
4.36 
L97 


3.99 


3.00 
1.79 
3.49 
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State  and  station. 


Mass.— Cont'd. 

West  Newton 

New  Bedford 

Worcester 

Mendon 

Lunenburg 

Amherst ! 

Richmond , 

Williams  College. 
Hinsdale 


Averages. 


MAY. 


Bate. 


S 

a 


H 


Bate. 


20 
15 
16 
16 
15 
15,16 
19 
19 
16 


RHODB  ISLAND. 

Newport 

CONNECTICUT. 


Columbia . . . 
Middletown. 
Bontbiiston 
Cote  brook... 

Brookfleld  . . 


Averages. 

NEW  TOBK. 


2C 


16 
16 
16 
16 

15 


Moriches 

South  Hartford .. 

Fort  Edward 

Garrison's 

Throg's  Neck 

White  Plains 

Cooper  Union 

Kutcer  F.  College 

Flattraah 

Brooklyn 

Glasco 

Newbnrg 

Minaville 

Bannervillo 

Cooperstown 

Gouverneur 

North  Hammond. 

Hooscnlle 

Leyden 

Utica 

South  Trenton . . . 

Cacenovia 

Oneida 

Dcpauville 

Oswego 

Palermo 

North  Volney 

Waterbnxg 

Nichols 

Newark  Valloy . . 

Htm  rods 

Rochester 

Little  Genesee... 
Btispens'n  Bridge. 
Lockport 
B 


16 

15,16 

15 

15,16 

17 

16 

16 

15,16 

16 


ockpo: 
tiflalo. 


Averages. 


15 
15, 16 
16 
16 
19 
30 
30,31 
30 
19 
30 
30 
19 
19 
29 
31 
19 
31 
19 
19 
19 
19 
16,19 
19 
20 


80 
81 
82 
86 
82 
00 
81 
•3D 


11 
10,11 
7,11 
11 
11 
11 
8,10 
2,5,6,11 
11 


75 


02 
89 
85 
84 

86 


85 
85 
82 
85 
83 
77 
83 
86 
85 


20 


93 
90 
85 
84 
84 
86 
00 
65 
77 
85 
86 
82 
83 
82 
80 
8-1 
85 
90 
89 
85 
80 
82 
87 
87 


11 


11 

7 

U 

11 

o 


10,11 

11,22 
11 

10,11 

11 

10 

11 

3,11 

10,11 


42 
41 
39 
41 
43 
40 
42 
38 


43 


43 
42 
48 

40 

40 


47 
49 
43 
46 
47 
46 
47 
48 
47 


83 


4,11 

11 

2 

30 

2 

1 

22 

13 

12 

1 

1 

1 

6,12 

22 

1 

1 

1 

1 

2 

a 

21 

7,12 

2 

1 


12 


39 
46 
43 
30 
40 
41 
44 
43 
42 
43 
40 
40 
45 
40 
42 
42 
45 
40 
41 
37 
45 
46 
36 
38 


JUKE. 


1 

a 

as 


Dog. 
60.3 
54.4 
57.1 
56.5 
57.4 

63.5 
58.3 
95.3 


57.3 


54.8 


60.9 
50.5 
50.6 
56.4 

50.2 


50.4 


59.2 
61.0 
59.0 
5a  3 
62.4 
59.9 
62.8 
64.7 
61.5 


41 


59.2 
63.3 
62.1 
56.3 
59.2 
57.2 
66.0 
59.1 
56,7 
60.6 
50.3 
5*8 
60.3 
S7.7 
55.8 

sa  5 

50.8 
50. 8 

6a  o 

60.0 
58.2 
61.2 
56.0 
59. 2 


Iiu 
0.53 
3.39 
3.40 
1.90 
4.30 
1.72 
4.08 
1.27 
1.03 


9.32 


3.54 


1.16 
1.50 
1.31 
9.85 

3.50 


2.08 


2.38 
0.65 


2.98 


3.08 
2.55 
2.63 


2.00 
2.49 
3.90 


1.94 
1.01 
6.68 
1.30 
1.29 
1.86 
2.77 


3.36 
1.34 
0.83 
0.30 


sa  8 

59.8 


3.10 
3.19 
0.78 
1.42 
0.80 


Date. 


Date. 


25 
25 
25 

25 
25 
25 
20 
25,27 
27 


25,28 


25 

24,25 

25 

25 

25 


Dtg. 

101 
DO 
92 
92 
97 
93 

89 
89 


11 

"fi 

21 

54 

10 

51 

10 

49 

10 

50 

10,11 

54 

13 

58 

22 

54 

10,11 

48 

86 


95 
95 
92 
90 

94 


28 
27 


25,28 
25 
28 
25 
25 
25 

25,28 
25 
25 
28 
27 
27 
25 
25 

25,27 


102 
94 


92 
93 
89 
93 
95 
93 
96 
96 
95 
95 
100 
92 
90 
95 
92 


L51 
1.89 


28 
28 
27 
28 
28 
3 
25 
25,27 
25 
25 
25 
25,26,27 
27 
25 
25 
26 
39 


94 
94 
92 
93 
90 
82 
92 
93 
94 
95 
94 
89 
92 
94 
99 
91 
95 


11,22 


10 

11 

11 

10,11 

12,7,10, 

^11,22 


10 

22 


11 
11 
11 
11 

10,11 
10 
11 
3 
10 
22 
10 
92 
21 

21,22 
21 


22 
6 
22 
21 
22 
21 
21 
21 
21 
21 
21,22 
21 
21 
22 
22 
21 
21 


\ 


58 


54 
53 
52 
53 

60 


56 
57 


56 
56 
57 
57 
60 
55 
59 
52 
50 
53 
57 
52 
50 
60 
53 


53 
50 
55 
53 
53 
55 
52 
53 
49 
50 
50 
52 
59 
48 
50 
56 


Deg. 
73.8 
66.7 
69.7 
69.1 
71.0 
70.5 
73.8 
70.0 
69.0 


70.2 


oa2 


71.9 
71.8 
73.7 
70.3 

71.2 


71.6 


71.9 
75.4 


72:5 
71.9 
72.2 
74.1 
7a  7 
75.1 
74.7 
73.4 
75.4 
74.3 
74.3 
72.5 
70.7 
78.4 
72.8 


T3.7 
71.3 
71.2 
72.8 
70.8 

caa 

71.6 
72.9 
72.6 
7L5 
70.9 
70.4 
73.0 
69.3 
70.9 
70.8 
70.5 

73.6 


1 

a 


In. 

7.96 

3.48 

3.09 

3.40 

3.80 

3.73 

9.86 

5.05 

5.80 


4.16 


2.11 

-  i.    . 


3.55 
2.72 
4.35 
7.06 

4.60 


4.45 


1.12 
3.35 


3.00 


2.85 
1.02 
1.73 
3.38 
8.13 
4.63 
3.50 
4.00 
0.95 
3.50 
0.97 
0.80 


3.29 
3.81 


4.50 
2.27 
2.15 

0.70 


3.40 
2.69 
2.96 
4.57 
5.35 
4.37 
6.30 

a  01 
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State  and  station. 


jrew  JEB8ST. 


Paterson 

Newark 

New  Brunswick  . 

Trenton 

Bio  Grande 

Hoorestown 

New  Germantown 

Beadington 

Haddonfield 

Newfleld 

Greenwich 

Yineland 


Averages... 

PEKKBTLVA51A. 


Nyoes 

Hamlin  ton ...... 

Dyberry 

FaUsington 

Philadelphia.... 
Germantown .  (Mf 

Do (T) 

Horsham 

Plymouth  Meet'g 

White  Hall 

Factoryville 

Heading 

Westchester 

Parkexsville 

Ashland,  (H).... 

Do.. -(C) 

Tamaqua 

Catawissa 


Ephrata 


Mount  Joy 

Harrisburg 

Carlisle 

Fountain  Dale... 


{ 


Tioga 

Lewisburg .  .- 
Grampian  Hills . . 

Johnstown 

Franklin 

Pittsburg 

Connellsville 

"Brownsville 

Now  Castle 

Bcavor 

Cunonsburg 


Averages. 

DKLAWAttB. 

Alilford 


Date. 


Date. 


10 
16 
16 
15 
16 
16 
16 
16 
16,21 
21 
16 
25 


Dtg. 

88 
82 
83 
84 
87 
83 
86 
85 
82 
92 
80 
88 


16 
16 

15,16 
16 
21 
21 
16 
16 
16 
1C 
30 

15,16 
21 
16 
21 
15 
16 


16 

22 

15,16 
16 
16 

15,16,19, 

20,21 
15 
19 
19 
19 
19 
19 
24 
19 

19 

18,19 


MAUYLANO. 

Woodlawu 

Annapolis 


20 


16 

4 


10 

1 

10,11 

11 

12,17 

5 

11 


11 

11 

3 

5 


82 
84 
83 
85 
86 
88 
85 
80 
83 
88 
82 
86 
85 
85 
90 
84 
84 


J 


86 

88 

85 
92 
83 

64 

84 

W 
86 
88 
87 
88 
88 
85 

87 

89 


88 

85 
82 


11 

11 

2 

11 

11 

27 

11 

11 

11 

2 

2 

3,13 

11 

3 

11 

2 

1 


12 

12 

11 
2, 11, 12 
2 

2,6 

11 

11 

2 

1 

1 

lo.ii,  in 

2,3 
11 

10 

o 


11 


C  5,11, 

1*27,28 

U.12 


i 

a 


9 


Beg. 
47 
46 
47 
50 
49 
46 
47 


48 
47 
50 
46 


44 

45 
35 
49 
50 
50 
49 
47 
48 
38 
40 
51 
46 
46 
42 
40 
35 


42 

47 

50 
50 
49 

40 

46 
40 
34 
45 
47 
46 
48 
42 

47 

43 


\ 


46 


50 
52 


i 

n 

"3 

u 

& 


3 


Deg. 
62.8 
60.4 
59.6 
65.2 
61.3 
61.5 
61.2 
67.7 
61.1 
63.9 
62.7 
63.8 


62.6 


e 

ss 


e 


JUXE. 


Date. 


S 


t 


%i 


Date. 


eS 
3 


In. 
2.96 
2.00 
3.00 
3.40 
9.50 
6.59 
2.99 


4.74 

7.40 
a  45 


5.10 


56.0 
64.1 
5d  3 
63.3 
63.8 
65.3 
62.9 
57.0 
61.6 
63.4 
59.7 
63.7 
62.0 
62.1 
63.6 
61.0 
59.5 


62.4 

63.3 

64.8 
65.1 
62.9 

60.1 

62.1 
59.1 
61.0 
63.1 
64.7 
63.1 
68.0 
65.3 

67.4 

64.3 


62.6 


63.5 


63.0 
6*.  3 


2.00 
1.70 
a  15 
a  70 
5.24 


7.38 

a  43 

6.66 


4.00 
3.91 
5.25 
a  90 


27 
28 

26,28 
28 
25,26,28 

28,29 
28 
28 
29 
27 
26 
29 
29 


4.30 


3.50 


4.07 
6.30 
4.28 

2.50 

a  19 
5.61 
4.50 
a82 
3.00 


5.20 
5.10 
a  41 


4.39 


4.60 


.5.00 
5.33 


20 

28 


26 
26,30 

28 
28 
28 
28 
19 

29 


27 

27 

09,24, 

<27f28, 

(29 

20 

26 
26 
26 

27 

26,28 
24,25,28 
25 
27 
26 

26,27 
27 
26 

26 

26,27 


Beg. 
95 
93 


I 

a 

S* 

a 

a 


S 


10 
11 


Dtg. 
57 
55 


t 

a 

& 

a 


a 


Deg. 
74.4 
72.3 


94 

1, 10.  U 

96    2,3 

95  ;     4 

93 

11 

94 

1 

92 

1 

100 

1 

92  |     2 

99  |     1 

1 

62 
60 
57 
58 
60 
59 
61 
61 
57 


77.2 
74.0 
73.3 

7a  0 

75.8 

7a  o 

76.0 
74.1 
76.1 

74.5 


91 

21 

96 

21,22 

94 

10,11 

$4 

11 

96 

22 

94 

7 

91 

1 

92 

1,22 

93 

22 

94 

22 

94 

22 

95 

11 

96 

1,11 

\ 


91 
94 

94 

99 

95 
96 
94 

94 

93 
92 
92 
95 
91 
98 
92 
90 

89 

93 


28,29 


28 
28 


96 


9-1  | 
96  | 


21 
21 

11 

i  1,2,11, 

1,11,22 
12 
11 

22 

1 

11,22 

21 

22 

11 

11 

9,22 

22 

5 10, 12, 

{13,21 

22 


52 
52 
60 
61 
60 
57 
58 
59 
53 
54 
61 
59 
60 


70.9 
69.4 
74.7 
76.4 
75.7 
74.3 
72.1 
7a  2 
74.0 
71.0 
74.6 
7a  9 
74.5 


} 


2 


47 
52 

58 

61 

67 
57 
57 

48 

52 
50 
52 
52 
56 
50 
60 
51 

57 

52 


50 


58 
62 


69.9 
69.8 

72.0 

75.4 

77.0 
74  3 
72.5 

70.6 

72.2 
68.0 
67.6 
70.3 
71.3 
72.6 
75.0 
72.1 

69.5; 

70.6 

72.5 


76.5 


7ai 
76.6 


I 

•3 

a 

-I" 
22 

a 
S 


In. 
4.9 
ai3 


a«7 
ass 

.2. 89 
5.56 

4.  S3 

la 


4.65 
2.90 

a» 

2.54 

*i"5 

4.25 

a  48 

..... 

4.9S 

a  6t 

6.15 

a  to 


a  3D 


4.73 


7.  €6 
7.80 
6.70 

a» 
an 

2.83 
4.02 
A.  60 

a  40 


4.90 

a  oo 

2.83 

4.78 


2.80 

a  61 
4.39 
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State  and  station. 


Mix— Cont'd 

Frederick 

Mt  St  Mary's.. 


Averages 

DIST.  COLUMBIA. 

Washington 

VIRGINIA. 

Johnsontown 

Hampton 

Znnt  Station 

Sorry  CH 

Comoro 

Vienna,  (B) 

Do.  on. 

Fairfax  a  H 

Piedmont 

Piedmont  Station. 

Staunton 

Lexington 

Lynchburg 

SnowviUe 

Kear  Wytheville. 


Averages... 
west  Virginia. 


"Weston 

Cabell  CH 


NORTH  CAROLINA. 


Kenansvflle. 
Goldsboro  .. 
Warren  ton  . 

Oxford 

Chapel  Hill. 
Albcmarlo . . 


Statesvtlle 


AsheviUe,(A).... 
Do...  (H).... 


Averages 

SOUTH  CAROLINA. 

Bluffton 

Fort  Mill 

Gowdeysvillo 

Aiken 

Averages 

GKOUGIA. 


Meteorology  of  1870— Continued. 


HAT. 


JUNE. 


Date. 


1C 
4,41 


4,16 


34 
34 
34 
34 
16 
31 
32 


15 
30 
17,31 
31 
S3 
33 
83 


10 
30 


33 
33 
17,34 
33 
23 
5 

17,31 

32 
31,32 


17 

21 

22 
17,18,21 


Benio 

Sl  Mary's. 
FenUeld  . . 
Atlanta... 


17 
17 
22 
21,22,23 


Averages. . . 

41  A 


i 

a 


3 

M 

08 

a 


63 


Date. 


81 


81 
90 
88 
04 
82 
88 
86 


85 
85 
81 
91 
83 
88 
84 


90 
91 


97 
94 
8C 
86 
93 
92 

88 

86 

83 


93 

90 
90 

91 


90 
88 
93 
93 


1,87,38 
11 


5   3,11, 
113,38 


5 
11 
12 
11 
11 
11 

3 


13 
13 
11,38 
14 
13 
13 
13 


1 
11,13 


13 

13 

11,12 

3 

10,11,13 

13,14 

14 

10 
13 


12 

13 

11,13 


1 

15 

13 

10,11,12 


2 

s 

V 

§ 


I    o 


t 

& 

S 

4> 


Deg. 
47 


54 


52 
53 

48 
50 
52 

48 
48 


43 
42 

49 
48 
48 
35 
40 


34 

38 


48 
51 
48 
50 
50 
44 

43 

45 

36 


60 

53 
53 
60 


56 
GO 
53 
50 


68. 
63.6 


64.8 


64.5 


63.7 
66.0 
67.3 
69.1 
65.5 
66.1 
67.6 


68.4 
63.4 
68.7 
66.1 
66.6 
60.4 
61.5 


65.3 


61.2 
68.3 


69.3 
71.3 
65.5 
66.6 
69.1 
65.4 

63.8 

63.0 
61.6 


s  . 

.2 


In. 

5.06 

4.37 


4.96 


66.1 


74.3 

7a3 
76.3 
73.9 


73.5 


71.6 
7JL0 
71.3 
65.4 


70.3 


4.70 


5.70 
5.30 
7.59 
7.85 
4.15 


4.70 


5.60 

5.30 

5.89. 

5.40 

3.75 

3.60 

3.30 


38 


28 

36,38 

26 


27,38 

36,88 
30 

26,28 
36 

34,35 
37 
37 
37 
34,35,36 


5.09 


0.50 


4.85 

4.30 
9.75 


6.72 
4.50 
6.70 


a  14 


2.70 


3.65 
L92 


2.76 


1.80 


1.40 
a  68 


1.09 


Date. 


26 
26 


2 

& 
S 

a; 

a 
•** 


Date. 


92 


26,27 
28 


93 


94 
98 
98 

102 
93 
98 
91 

108 
94 
94 
89 
99 
90 
92 
86 


95 
98 


12 
12 


1 

1.3 

12 

1,3,4,11 

1 

1 

11 
33 
11 
32 
11 
11,12 
12 
11 
9,11 


6 
11 


27 
26 

28 


28 

36,87, 

38,39, 

30 

36 

523,34, 

i«6,30 


{ 


36 
30 


30 


30 
30 
28 
87 


103 
95 
96 


\ 


100 
94 


87 


95 
94 


92 


4 

2 
2,3 


11 

10, 11, 
12 
14 

10,14 


{ 


2,9, 

10,19 

12 

11 

10 


91 
91 
94 

96 


10,12,13 

11 

10.11 

10,11 


I 

a 

si 
a 


55 


63 


58 
64 
64 
68 
64 
64 
60 
56 
57 
58 
56 
58 
58 
51 
56 


48 
48 


59 
64 
63 


56 
56 

54 

52 


s 

3 


Deg. 

77.4 
71.4 


74.6 


75.0 


74.6 
76.5 
7a  5 
80.7 
76.0 
77.5 
73.6 
76.1 
72.6 
72.9 
71.8 
74.5 
73.4 
68.9 
68.0 


74.4 


70.2 
75.0 


8a  1 
74.7 
75.9 


74.8 

73.1 

68.8 
67.2 


71 

60 
62 
61 


68 
68 
60 
51 


73.5 


79.8 

75.1 
75.6 
75.7 


76.6 


76.9 
7a  0 
75.7 
71.4 


75.5 


In. 
10.75 
9.60 

7.64 


4.45 


3.20 
7.70 
5.02 
6.06 
4.75 

"4.*70 
3.40 
G.  81 
7.70 
6.73 
a  60 

"a  16 

5.80 
5.51 


4.70 


7.95 
2.40 
2.10 


an 

7.50 
4.70 


4.64 


9.30 
"a  18 

a  31 

6.93 


2.68 

'2.66 
4.46 

3.33 
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Meteorology  of  1370— Contwiied. 


State  and  station. 


AJLABAMA. 

Reekrille 

Cariowville 

Selma 

Greene  Springs 

Coatqpa 

FishKiver 


Averages. 

FLORIDA. 


St.  Augustine 

Jacksonville 


6,17,18 
17 


Pilatk* 
Ocala.. 


JjfUnatee 


Orange  Grove. . . 
White  ~ 


Spring. 


Newport. 
Chattahoochee,. 


Averages. 

TEXAS. 


Clarksvillo 

Gilmer 

Houston 

Palestino , 

Oakland 

Blue  Branch,  (W) 

Do (G), 

Lavaca 

Bluff 

Clinton 

Austin ■ 


Lockhart ... 
San  Antonio 


Averages. 

LOUISIANA. 

Now  Orleans-. 


Near  Cheneyville, 
Shroveport 


MISfllSSUTI. 


Columbus 

Enterprise 

Philadelphia 

Brook  haven 

Near  Brookhaven 

Natchez 

Averages 

ARKANSAS. 

fieitua 


MAT. 


JUNE. 


Date. 


24 
22,23 

21 
22,23 

22 

30 


17 

31 

30,31 


18 
19 


21 
1 
21 
25 
25,26 
25,26 
25,26,27 


26 

85,26 

i  25;  26, 

{28,29 


22 

22 
20,21 


22 
20,91,23 
22 
23 
23 

21,22, 
23 


B 

j 


96 
97 
94 

97 

87 


90 
95 


96 
92 
88 


94 

99 


92 
90 
91 
94 
89 
91 
90 


} 


95 
94 

92 


23 


} 


93 

92 
92 


92 
100 
90 
91 
97 

83 


Date. 


11,13 
11 
9 
12 
12 
17 


28 
15 


{ 


10 

1,3, 

11,  u, 

15,16 

14 


14 

7 


12 
26 

6 
15 

9 


1 

12 

7 


i 


12 
15 


11 

14 

8,12 

12 

12 

8,9, 

12,13, 

15 


& 
J- 


a 

8 


53 
60 
56 
47 
51 
63 


60 
60 


! 


55 
70 
65 


58 
47 


57 
58 
59 
63 
60 


68 


66 
63 

60 


} 


61 

56 
56 


52 
50 
54 

48 
50 

60 


93 


52 


Beg. 
69.7 
76.1 
75.0 

ea  8 

72.8 


72.5 


76.2 
75.7 


71.4 

79.0 
76.4 


74.2 


75.5 


^m^^wrmm 


74.0 
73.6 
75.6 
7&7 
73.4 


?a  3 


77.5 
75.2 

75.1 


75.3 


73.0 

78.2 
75.3 


71.9 
75.8 
7a  8 
71.4 
71.9 

73.1 


TO.  5 


71.8 


a 


* 


In. 

1.68 

0.78 

0.55 

a  50 

1.00 

LOO 


0.95 


1.50 


2.00 
2.10 


1.29 


4,29,30 
28 
36,27, 
29,30 
3,28 
6,7, 
19,28, 
29 
24,25 
27 
6 
27 


1.72 


2.65 


3.60 
1.25 

a  eo 


0.20 


a  10 

6.98 


3.40 


1.90 


6.10 


1.70 
1.30 
2.30 

0.82 


2.44 


Date. 


27 

27 


27 
27 


21,22,26 
22,26 


{ 


6,7 

5,19 

27 

12 

4,6 

15.30 

27 

i5, 
7,27 

,  6, 15 


{ 


3,4, 

28,29 

4,30 

22 


30 
28 
29,30 
22,30 
98,89,30 


22 


96 


95 
95 


92 
95 

96 

95 

92 

90 
96 
92 
95 


89 
95 


} 


95 
89 
95 
92 
94 
98 
91 

94 

100 


} 


89 

90 
93 


93 
103 
90 
90 
97 


Date. 


10 
11 


t 

I. 

$ 

a 


66 


2 

s 

o 

I 


Beg. 
78.1 

7a2 


1 

c  = 
c  * 


a 


In. 
4.60 
6.99 


10,13 
13 


57 
59 


75.9 
75,2 


a75 

5.20 


11 
10,11,12 

13 

10 

13 

10 

11 

10 

7 


68 
71 

72 

65 

74 

71 

67 
69 
66 


12 
9, 13, 14 


63 
62 


76.9 


79.1 
79.2 

81.1 

80.3 

83.5 

8a  5 
80.7 
77.8 


80.3 


7a  7 
?a  7 


4.99 


lie 

7.80 


4.50 

5.40 

'£« 
6.59 

Til 


.37 


13 
9 
9,10 
10 
9, 10, 13 
10,18 
9 

9,13 

9 


70 
68 
70 
72 
72 
73 
64 

73 

66 


10,13 

14 
11,13 


10 
16 
13 
13,20 
12 


G8 

68 
67 


61 
60 
58 
60 
58 


80.6 
7d  0 
81.3 
81.4 
81.4 
82.4 

Tae 

83.8 

81.3 

80.6 


77.6 
70.4 


5.00 
L60 
L80 
a  40 
3.24 
L75 
2.60 

2.20 

128 

2.93 


2.30 


79.4  |, 


77.3 
83.5 
74.2 
7&  7 
77.4 


3.39 
5.30 
5.38 
3.00 
4.40 


94 


8, 11, 12 


60 


77.8 


7a  5 


4.26 
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Meteorology  of  1870— Continued. 


State  and  station. 


lElisabethton 

Lookout  Mount'n 


McMinnville. 

Austin 

Clarksville... 

Trenton 

Knoxville. . . . 


Averages. 

KENTUCKY. 

Pine  Grove . . . 


MAT. 


Date. 


Danville 

8helbyCity 

Near  Louisville. 


Averages. 


OHIO. 


Salem 

Stenbenville 

Painetville 

Oilmore 

Milnersville  — 

Cleveland 

Wooster,(H).... 

Pennaville 

Galllpolis 

Adams' Mills... 

Oberlin 

Kelley's  Island  . 

Sandusky 

North  Fairfield  . 

Gambler 

Westerville 

Williamsport . . . 

North  Bass  Island 

Marion 

HUlsboro 

Toledo 

Bowling  Grocn  . 

Kenton 

TTrbana  TJniver'y. 

Springfield 

BetheTT 

Jacksonbnrg  ... 
Mt  Auburn  Sem 
Cincinnati,  (H)  . 

Do (P)  . 

College  HiB 


Averages. 


MICHIGAN. 


Detroit 

Monroe  City 

Ann  Arbor 

Adrian 

Alpena  

State  Agr'l  Coll.. 
Litchfield 


21 

23 

23 

23 

23 
22 
23 


23 

23 
23 

22 


19 

19,21 

18,21 

18 

90 

3 


23 
23 


18 
18 
18 
3,18 
S3 

18,19 
20 
16 
18 
23 
18 
3 
23 
18 
21 
23 
18,31,22 
22 
22 
23 

23,23 


Dtg. 

96 

90 

90 

94 

88 
95 

88 


1C.31 

8G 

16 

89 

3,18 

85 

3 

90 

19 

76 

14 

88 

18 

89 

Date. 


90 

95 
90 
93 


90 
84 
82 
94 
86 
84 


87 
90 


88 
84 
85 
84 
84 
89 
93 
87 
87 
86 
92 
91 
90 
89 
89 
91 
88 
88 
98 
94 
90 


14 

7 

15 

13 

11 
13 
12 


50 


{ 


8,10, 

11,12, 

13 

11,12 

10,12 

11 


10,13 
1,2 
11 
10,11,12 
13 
10,11,12 


14 

8 


12 

7,8 

11,29 

13 

10,12 

10 

1 

7 

13 

10,11 

1 

10,12 

1,4 

12 

8,11 

13 

10,13 

10,11,13 

11 

11 

9,10 


9 

12 

12 

12,24 

1,6,7,11 

24 

8 


50 

46 

47 
46 
46 


J 


50 

53 
50 
43 


52 
50 
45 
48 
40 
45 


50 
49 


43 
51 
50 
46 
49 
46 
43 
51 
46 
47 
47 
48 
50 
46 
50 
47 
46 
51 
49 
50 
50 


46 
48 
47 
42 
42 
44 
46 


Dip. 
65.9 

68.8 


6a  5 

65.8 
70.2 
66.2 


67.6 


66.2 

69.9 
67.9 
66.3 


67.6 


65.7 
67.6 
62.6 
6a  2 


60.1 


69.1 
66.2 


66.9 


62.5 
j64.7 
62.9 
59.1 
52.3 
64.3 
62.3 


hi. 

4.45 


2.78 

3.76 
4.70 
5.20 


4.18 


3.5£ 

• 

4.18 
3.45 
4.71 


3.98 


2.40 
3.04 
3.06 
4.20 


1.85 
1.25 


67.7 

1.35 

63.9 

1.27 

7L7 

2.17 

64.2 

2.63 

68.0 

1.15 

66.7 

0.77 

69.8 

1.83 

63.0 

1.57 

68.8 

1.36 

65.1 

1.88 

64.5 

a  13 

65.9 

1.90 

eai 

1.35 

65.6 

0.68 

68.7 

a  45 

65.0 

2.25 

67.2 

0.40 

71.0 

1.82 

6a  0 

1.74 

70.7 

1.90 

71.2 

1.18 

L80 


1.26 
1.71 
1.70 
6.71 
1.73 
1.16 
2.30 


JUNE. 


Date. 


26,27 
(22.23, 
<25,26, 
(       28 

92,23 
C  24,25, 

$26,27 
23 
23 
27 


Date. 


°t 


25 

25 

25 

24,25 


26,27 
25 

25,26,30 
28 
25 
26 
26 

24,25,27 
26 
26 
25 
26 

25,26.28 
26 
26,28 

26,28,30 


28 
26 
25 
25 
28 
26 
26 
26 
25,28 
24,25 
26 
25 
95 
28 


28 

28 

25,30 

28 

26 

19,27 

24,30 


54 

55 

56 

53 
53 
55 


92 

96 
92 
94 


95 
90 
89 

102 
93 
91 

102 
92 
94 
94 
98 
93 
90 
92 
89 
94 


97 
93 
92 
98 
102 
101 
93 
96 

93 

96 
92 
97 
95 
97 


9G 
98 
95 
100 
80 
98 
92 


9,11 

10 
12 
10 


54 

56 
59 
52 


21 
»*>■» 

«M*rf 

10 

9 

22 

10,12 
12 

11,12 
12 
11 
9,21 
10 
10 
11 
11 
10 


52 
53 
54 
52 
48 
52 
56 
53 
53 
55 
51 
60 
59 
54 
51 
50 


Deg. 
71.4 

74.3 

7a  5 

69.5 

70.8 
74.5 
72.7 

72.0 


71.4 

75.1 
73.9 
73.1 

73.4 


70.4 
74.0 
69.1 
65.5 
7a  3 
68.3 
73.9 
71.6 
72.3 
71.8 
70.8 
73.1 
73.1 
69.6 
68. 0 
73.1 


1 
a 

no  o 


In. 
14.15 


a  90 

8.11 
5.60 
5.50 

a  45 


3.64 

3.57 
5.50 
2.97 

T92 


4.04 
4.33 
6.75 
5.80 
4.26 
2.38 

2.60 

"3.*65 
1.25 
3.85 
5.69 
2.91 
2.93 
3.77 


9,21 
11 

11,12 

11 

11 

12,14,16 

10,11 
11 
11 

11,13 
11 

n 

10 
10 


59 
54 
54 
55 
54 
60 
54 
54 
53 
52 
55 
55 
58 
50 


10,11 
11 
11 

8 
U 

7 
10 


53 
56 
52 
46 
44 
49 
50 


72.5 
70.3 
69.9 
72.6 
74.5 
77.1 
71.0 
73.5 
60.3 
72.5 
74.3 
73.1 
76.7 
76.0 

H7 


69.9 
73.6 
7a  8 

ea  6 

62.6 
7a9 
C9.1 


2.74 
5.14 
3.27 
4.06 
3.20 
5.51 
2.47 
2.20 
3.13 
3.25 
4.76 
4.84 
4.25 
4.31 

3.83 


3.67 
4.55 
2.95 
6.11 
3.11 
7.27 
5.45 
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Meteorology  of  1870 — Continned. 


MAT. 


JUTE. 


2 


State  and  station. 


.    3 

Dale.  ;  g§     Bate. 


X 


Mjol— Cont'd. 

Cold  Water i  18 

Grand  Kapids,(B)|  31 

Do (8)  31 

Xorthport >  15 

Beoxonia 31 

Pleaaonton j  31 

Muskegon 17 

Otsego 1  15 

Copper  Fall* j  30 

Ontonagon '    30,31 


Average*. 

ISDLkSA. 

Aurora 


I 


Beg- 
in 
93 

84 
VZ 
92 
00 
90 
98 
79 


LI 

H 

8 

9,34 

8,12 

12 

9 

10 

16 


2 

o 

S 
*  . 

Is 


40 
48 
46 
44 
42 
36 
4* 
42 
36 


90  '    16.25 


46 


22 

Veray 22 

Mount  Cannel .  -  -|         22 

Muncie 5,17,22 

22 

22 
18 
22 
22 
17 
22 
22 
22 
22 


Spiceland 

Laconia 

Columbia  City . . 

Kniehtstown 

Indianapolis 

Near  La  Porte... 

Bensselaer 

Meroni 

New  Havmony . . . 
Harwysburg 


Averages. 

ILLINOIS. 


Chicago 

Near  Chicago 

Evanston 

Marengo 

Charleston 

Mattoon i 

Aurora 

Louisville 

Golconda j 

Bclvidere 

Ottawa 

Decatur 

Pana 

Winnebago 

Kochollo 

Wyanct 

'JKskilwa 


Hennepin,  (S) 

Do....(0)  ... 

Elmira 

Peoria 

Hpringfield 

Dubois 

Galesburg 

Manchester 

Mt.  Sterling . 

Andalusia 

Augusta 

Warsaw 


Averages. 


3,15 

3 

3 

16,31 

22 

22 

3 

21,22 

17,22 

17 

22 

18,22 

22 

17 

22 

22 

3,22 

22 

22 


22 
22 
21 
30 
10 
22 
22 
3 
3 


96 

90 
87 
88 
94 
92 
90 
91 
90 
94 
92 
88 
91 
88 


85 
88 
85 
88 
89 
85 
86 
92 
97 
91 
93 
90 
90 
88 
90 
90 
90 

92 

93 


92 
93 
92 
84 
66 
88 
86 
87 
94 


f  1,9. 

i  li.  12 

9 

9 

11 

10,11,12 
10 
10 
12 
12 
11 
12 
12 
11 

10,11,29 


} 


48 

46 
45 
44 
45 
46 
48 
45 
42 
45 
47 
45 
50 
40 


7.11 

10 

11 

10 

10,12 

12 

11,12 

12 

7 

7, 9, 11 

11 

10 

12 

7,10 

11,12 

8,10 

6,13 

8,10 

10 


10 
10,12 
11 
7 
12 
10 
28 
10 
10 


47 
42 
45 

£ 

45 
46 
40 
40 
46 
46 
45 
46 
45 
43 
40 
44 

40 

44 


45 

46 
42 
49 
45 

48 
46 

47 
48 


I 


2 

8 

a" 


o 
3 


•3 

a 


g 

a 


i  1  S  •  Date.  -  -  S  '  Date. 


© 

E 

o 


t   £      s 


Deg. 

61.7 

65.1 

62.3 

57.5 

6a  1 

6L3 

68.1 

66.7 

55.5 


5* 


"3 


In. 
L31 
0.93 
a87 
3.63 


24 

27 

27,30 

27 


LOO 
1.00 

6.90 


25 

25,26 

25 

23 

{22,24, 

}2s,29 


Deg. 

96 

102 

94 

93 


t 

s 

5     ! 


2 

5 

S 


c  i 


8  < 
10 
13 
9,12 


I 

53  t  68. 
53  :  73.1 
50  69.6 
48  I  66.3 


99 

94 

106 

91 

SO 


10  > 


15 

9 

9.10 

12 


48     67.6 


r 


66.9 

66.8 

65.7 

66.5 

67.6 

66.1 

67.5 

67.5 

67.3 

67.4 

67.2 

68.5 

6a  4 

60.7 

66.7 

■      ■  i 

1.93      24,25 


65.5 
61.1 
6L5 
63.6 
66.2 
66.9 
64.5 
69.5 
64.7 
65.2 
6R5 
66.2 
67.0 
65.4 
63.4 
65.0 
65.4 


6L0 
63.6 


08.3 
67.9 
67.2 
66.0 
66.2 
72.3 
65.8 
64.5 
67.1 

65.5 


2.37 
1.00 
1.85 
0.51 
6.50 
0.00 
0.85 
6. 56 
0.65 
L60 
L60 
1.72 
1.70 

1.63 


0.80 


25 

?5, 


100   10,11,13 

95  10 

94  !  11 


54  ,  7L0 


56 
54 


25 

25 

25,26 

25 

I 


96  i  10 

93  110,11.12 
98  ,  8, 9, 11  ' 

ifd  I  11 


72.8 
73.0 


51  72.6 
56  72.9 
56  j  74.1 

52  !  72.9 


30 

29 

25 

24,30 


97 
98 
98 
94 


1.21 
0.54 
2.63 
2.63 
L35 
3.00 
2.00 
1.10 
1.15 
0.80 
0.90 
L25 


1.42 


1.62 


2.53 
1.35 
L59 
1.40 


1.73 
1.97 

1.52 


{ 


30 

30 

30 

30 

25,30 

24,25 

24 

25 

27 

30 

28 

29 

24,30 

24,25 

27 

24 

24,30 

34,27, 

29,30 

30 

30 

30 

30 

24 

29 

25 

29,30 

27 

30 

30 


\ 


100 

100 

97 

100 

94 

93 

99 

99 

99 

100 

105 

94 

96 

99 

100 

104 

102 

100 

104 

100 

100 

103 

95 

96 

99 

95 

98 

99 

100 


I 


9, 11, 13  ; 

11 ' 

10 

11 


55 
53 
53 
55 


72.2 
73.3 
73.9 

74.2 


8 
8, 11, 13 

11 

9,10 

9 

10 

10 

15 

9 

9 

9,12 

12 

8,11,13 

1L12 

7 

11 

10,12 

10 
12 
9,12,13 
8 
12 
11 
11 


9,13 
11 
11 


i 


54 

54 
52 
45 
53 
54 
50 

52 
44 

51 
55 
54 
52 
50 
59 
46 
50 

46 

47 

50 
56 
52 
44 
56 
50 


52 
51 
53 


v 


71.8 

ea  9 

63.1 
69.8 
79.7 
73.3 
69.4 
73.1 
73.0 
70.1 
75.3 
73.0 
73.8 
7L4 
70.5 
73.0 
73.0 

7L0 

74.3 
75.0 
74.6 
73.9 
72.7 
75.0 
75.2 
82.7 
72.0 
7*2 
72.2 

72.7 


la. 
4.31 

a« 

6.15 

IS 


43  ,  67.6  •    i 35 
52  '  73.2  I    5.09 

48  1  70.9   

41  '  64.7       L00 


6L5  I  L87 69.21    4.» 


3.01 

3.89 
3.89 


5.36 
2.06 
4.00 
6.12 


a  25 
6.85 
2.75 
a  94 


73.0      4.69 


L70 


1.37 
a  99 

2.86 

a  38 

1.16 
4.30 
a  70 

a  54 

L39 
1.50 
L30 
2.12 


0.70 


0.38 
a  75 


4.49 
L27 
2.60 


2.35 
3.89 
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Meteorology  of  1870—  Continued. 


State  and  station. 


WISCONSIN. 

Stnrgeon  ftay. 
Manitowoc  ... 

Hlngham 

Milwaukee  ... 

Appleton 

Geneva 

Waupaca 

Embarrass , 

Rocky  Ron... 

Madison 

Edgcrton ..... 

Moainee 

Bamboo 

New  Lisbon . . 
Ttinnel  City . . 
Bayfield...  t.. 


MAT. 


Date. 


Averages. 


HKKSSOTA. 


Bearer  Bay. 

Afton 

St  Paul 

Minneapolis 

8ibley 

Koniaka 

New  Ulm... 
Mndelia  .... 


15 

19 

16 

3 

3 

in 

3,15 

1 

17 

17 

30 

3 

3 

3 

18 

14 


Averages 

IOWA. 


Clinton... 
Waokon . . 
Dubuque . 

MonticeDo 


18 
17 
17 
3 
3 
27 
3,17,30 
30 


81 

87 
88 
80 
90 
87 
84 
88 
85 
96 
86 
92 
90 
98 
84 


Date 


83 

88 
89 
91 
85 
85 
86 
90 


9,24 
10 

xri 

25 

7 

25 

26 

10 

10 

10 

8,9 

8 

9 

9,10 

12,16 


22 

9 

9 

9 

10 

24 

12 

9 


44 

40 
41 
46 
45 
47 
44 
46 
45 
48 
41 
32 
46 
46 
3d 


38 
46 
47 
44 
43 
40 
44 
44 


i 


21 

in 

3,16, 
17,22 

30 


Bowen's  Prairie.  16,17,30 


Ft.  Madison 

Gnttenberg 

Mt  Vernon 

Iowa  City > 

Independence .... 
Near  Independfce 

Wateitao 

Rockford 

Iowa  Falls 

Algona 

West  Bend 

Webster  City... 

Booneaboro 

FontaneUo 

Grant  City 

Sac  City 

Logan  

Woodbine 

West  Union .... 


22 

17 

3 

21 

17 

4,17 

4,15.17 

15,16,17 

14,16 

16,17 


Averages. 


4,30 

3,15 

15,17,21 
15 
15 

4 
17,30, 

£17»1& 


86 
86 

87 

90 

88 

90 
91 

87 
89 
91 
86 
87 
85 
88 
83 


} 


85 

85 

87 
92 
85 
85 
87 

80 


10,11 

10 

9 


9 

9,10 

9,10 

9 

6,9,10 

12 

9,24 

9,10 


40 
43 

48 

50 

46 

41 
42 
44 
44 
47 
47 
40 
45 
44 
43 


44 

44 

45 
45 

46 
39 
42 

46 


2 

a 

o 

I 

3 


•8 

1 

.9 


JUNG. 


Date. 


Deg. 

59.4 

58.3 

61.3 

59.4 

6a  4 

64.4 

65.1 

61.3 

65.5 

64.7 

68.4 

59.6 

67.2 

64.1 


54.6 


62.4 


50.4 
66.1 
65.0 
62.8 
69.1 
61.9 
64.6 
66.1 


In. 
2.40 
2.45 


0.63 


24 
30 
30 
30 


0.20 


4.52 
2.50 
1.09 
0.50 
11.30 

a  88 


5.88 


24,30 
30 
24,28,30 
30 
30 
30 
28 
26 
23 

29,30 
23 


Deg. 

94 

97 

103 

100 


3.67 


99 

100 

96 

99 

98 

102 

96 

102 

104 

100 

100 


Date. 


10 
10 
11 
11 


12 

9,10 

8 

9 

10. 
8 
7 
4 

11 
7 

11 


1.34 
5.20 
5.24 
3.95 
2.78 
3.20 
a  70 
5.61 


63.3 


63.9 
63.1 
67.0 

67.8 


19 
29 
29 
29 
27,29 
26,28,29 
29 
26 


3.88 


a  25 


3.71 
4.11 


64.7  4.00 


66.9 
66.8 
66.6 
65.5 
67.0 
66.6 
65.6 
66.8 
69.8 
62.6 


64.5 

65.3 

65.7 
67.3 
63.8 
64.2 
64.9 

66.2 


1.53 

a  oo 

2.20 
3.10 
2.30 

4.43 

65.7 


2.03 

3.48 

a  25 
5.20 


93 
99 
99 
96 
93 
94 
98 
100 


2.00 
4  06 

2.42 


29 
29 
29 

27 

23 

29,30 
30 
30 
30 
29 
30 
30 
29 
29 
26 
29 
29 
£23,26, 
{27,28 
29,30 
27 


6 
7,9 

9 
7,9 

7 

7,8 

7 

7 


i 

§ 

■*■*  < 


50 
46 
45 


50 
50 
48 
49 
52 
52 
46 
56 
49 
44 
40 


43 

48 
49 
49 
49 
44 
48 
49 


29 
30 

30 


a  18 


101 

96 

102 

102 

98 

100 

103 

98 

99 

102 

100 

102 

P3 

96 

94 

95 

94 

96 

97 
102 


08 
100 

101 


{  8,9,10, 

7,10 
9 

7,8,9 

10 

8 

7 

8,11 

9 

9 

4 

9,10 

9,40 

11 

0,8 

8 

8 

8,9 

8 


50 
46 
56 

35 

48 

52 

48 
48 
50 
51 
51 
43 
54 
54 
50 
48 
48 

46 

52 
51 


Deg. 
69.1 
67.5 
69.1 
67.8 


69.9 
72.5 

68.7 
72.4 
71.3 
74.6 
67.6 
77.1 
71.4 
70.4 


7a  7 


59.3 
71.4 
75.4 
7a  9 
71.8 
67.4 
72.8 
74.8 


7a  5 


10 

7,e;9 

8 


43 

48 

53 


70.2 
69.2 
74.5 

72.4 

71.  Z 

76.0 
7L2 
70.6 
71.8 
74.0 
74.2 
72.5 
73.0 
77.3 
7a  9 
71.9 
7a  9 

7a5 

74.1 
74.4 


69.3 
7a  6 

73.4 


a 

S3 


I 


In. 
2.20 
a  35 

"i*62 

"i.45 


a  05 
1.06 
1.92 
3.50 
2.91 
1.88 


0.00 


2.39 


2.59 
0.90 
0.79 
1.58 
0.38 
0.50 
2.25 
0.40 


1.17 


2.75 


0.46 
1.60 

1.50 
Lit 


L30 
0.70 
1.45 
1.20 


L61 


0.50 

0.48 

1.25 
0.77 


0.30 
a22 

1.03 


72.3       1.08 
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State  and  station. 


MISSOURI. 


St  Louie 

Allenton 

Hematite 

Hannibal  ..... 

Bolla 

Jefferson  City. 
Kansas  City  . . 


Harrisonville 


St  Joseph 
Oregon  . . . 


Averages 


KANSAS. 


Atchison .... 
Leavenworth 
Olathe 

Paola 


Baxter  Springs. 
Lawrence 


Williamsburg... 

Holton 

State  Agr'l  Coll. 
Council  Grove . . 
Girard 


Averages. 

NEBRASKA. 


Omaha  Agency  . . 

DeSoto 

BeUerao 

Nebraska  City... 
Newcastle 


Averages. 

UTAH. 


G't  Salt  Lake  City 

Coalville 

St  George 


CALIFORNIA. 


Monterey . . . 

Chico 

Watsonvillo 

Cahto 

Vlsalia 


Averages  . . . . 

MOXTA21A. 

Deer  Lodge  City. 

COLORADO. 

Denver 


MAT. 


Date. 


21,22 

21 
22 
21,22 
21 
21 
21 

21 

21 
21 


21 

18 
21 

21 

21 

18,21 

2 

2,21 

21 

18,21,28 

31 


14,15 

88 

2 

86 

4,17,21 

85 

21,28 

89 

18 

94 

13 
25 
10 


8 

7,8,9 

6 

7 
7 


10,11,12 


14,29 


Deg. 

89 

96 
95 
88 
91 
91 
89 

90 

89 
89 


90 
90 
92 

90 

94 

89 

85 
91 
93 

90 

87 


85 

86 

101 


93 
98 
92 
95 
100 


85 


86 


Date. 


{ 


6,7,10, 
11 
10 
11 
10 
10 
7 
12 

6,7 

6.7 
0,9 


6 
6 
7 

12 

10,11 

6 

11 
6 

8 
8 
5 


6 

10 

6 

6 

12,26 


31 
5 


17 

17 

2 

2,13 

17 


30,31 


1,5 


Deg. 

50 


1 


44 

48 
48 
43 
46 
44 

48 

49 
44 


43 
45 
45 

45 

50 

45 

40 
46 
49 
46 
43 


43 
43 

48 
48 
43 


42 
33 


42 
40 
44 
41 
47 


32 


40 


Deg. 

67.9 

67.0 
69.7 
67.7 
69.2 
67.0 
67.1 

68.1 

69.1 
67.7 


ea  1 


70.7 
67.3 
67.5 

67.8 

71.7 

68.0 

6a  6 
69.0 

6a  8 

69.1 
67.8 


6a3 


65.7 
65.0 
67.5 
67.8 
65.6 


66.3 


59.4 
515 


59.5 
68.9 
60.0 
60.3 
69.1 


63.4 


51.8 


56.1 


a 

i 


In. 

2.05 

2.57 
1.25 
1.30 
0.68 


4.25 

1.18 

a  80 
2.70 


2.90 


a  30 
6.16 
7.15 

2.00 

2.80 

2.46 


a  44 
0.91 
2.30 
4.15 


3.46 


7.68 
4.95 
5.80 
2.80 


5.31 


a  60 


0.38 


0.81 
0.75 
L06 
2.25 
0.30 


1.03 


&55 


0.35 


Date. 


30 

29 
23 
30 
30 
30 
30 

28 


29,30 


30 
30 
21 

30 

1,28 

30 

30 
30 
30 
30 
21 


30 
29 
29 
29,30 
29 


27 

25 

11,25,26 


4 
30 
24 

6 
5, 10, 11 


JU2CB. 


e 

P. 

I. 


28 


29 


Deg. 

94 

99 
98 
98 
96 
97 
98 

100 


98 


101 
102 
100 

99 

94 

101 

98 
106 
102 
100 

95 


95 
101 

96 
100 

99 


95 

93 

102 


81 

104 

83 

95 

94 


98 


94 


Date. 


9,10 

11 

11 

10,12 

11 

10 

7, 9, 10 

(6,7,8, 

]  I'11' 
02,13 


9 


i 


8 

12 

6 

8,9,10, 

11,12 

12 

J  X  8, 9, 

{  10, 11 

10 

6 

8,9 

12 

11 


10 
8 
8 
9 
9 


1,2,17 
4 


2,18 

15,16 

15,16 

29 

1 


Deg. 

54 

51 
52 
54 
51 
54 
53 


\ 


58 


51 


55 
53 

54 

56 

56 

56 

49 
53 
55 
52 
56 


50 
49 
53 
52 
47 


45 
42 


44 

62 
48 
50 

59 


35 


46 


a 
5 


Deg. 

73.5 

71.9 
75.3 
74.9 
73.9 
75.8 
72.5 

75.3 


73.4 


74.0 


74.3 
73.6 
73.0 

73.8 

76.8 

73.7 

73.1 
74.6 
74.6 
76.6 
74.9 


74.4 


74.6 
74.0 
74.9 
74.8 
79.9 


74.1 


66.5 
65.9 


64.3 
77.6 
02.5 
66.7 
75.9 


61.7 


eaa 


2 

a 

*S  o 

a  a 


In. 

1.41 

4.8S 
LIS 
2.90 
2.73 


1.97 


3.  OS 
L95 
2.7» 

too 

9.60 

L88 


Lit 
0.79 
2.50 
5.85 


2.35 


0.7* 
0.89 
9.10 
LOO 


Lt8 


0,00 


a  CO 

a  oo 
a  oo 
aw 

0.00 


a  oi 


a  85 


0.32 


i 
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Meteorology  of  1870 — Continued. 


State  and  station. 


WAsentaroN. 

Port  Angeles... 

Seattle 

Cath)  timet 

OfcBGON. 

Portland 

Eola 


HAT. 


Date. 


°* 


12,14.15 ,      45 
l.r>,  17  ,      40 


20 
1C 


44 

38 


2 

a 

•** 

2 
s 

a 


52L 

56.6 

53.8 


59.2 
52.3 


In. 
4.49 


1.95 
2.46 


JUNE. 


Bate. 


9,28,29 
7 
6- 


7 
7 


97 
90 


95 
86 


Date. 


15 
16,17,20 
1,22 


4,15, 
16,20 
20 


Deg. 
49 
50 

48 


\ 


53 
44 


! 


a 
2 
3 


Deg. 
58.0 
64.1 
60.4 


65.5 
59.1 


In. 
5.00 


1.95 
2.2 


JULT. 


uinn, 


Houlton 

ML  Desert 

Orono 

TVilnamabnrg.... 
"West  Waterville. 

Gardiner 

Lisbon 

Norwav 

Cornish 

Comishville 

Sorry 


Averages 


KEW  HAMPSHTM. 

Stoat  ford 

Whitefleld 

Tanrwortfi ... 

Qoflatown  Center. 


Averages . . . 

VKBMoirr. 

Lnnenbnrc 

North  Craitobory. 

Newport 

East  Bethel 

"Woodstock 

Near  St  Albans. 
West  Charlotte . 

Panton 

Castleton 


Averages 


MASSACHUSETTS. 

Kingston 

Topsfield 

Lawrence 

Newbury 

Georgetown 

Milton 

Cambridge 

North  Bulerica... 

West  Newton 

New  Bedford 

Worcester 


Hendon.... 
Lunenburg 
Amherst. . . 


24 


24 
24 
24 
24 
23 
24 
24 
24 


24 
24 
24 
23 


24 
24 


24 
18,19,24 
24 
24 
24 
24 


25 
24 
24 
29 


\ 


24 

25 

17,24 

23,24 

25 

2425 

34,26 
24 

17,24 


99 


93 
95 
95 
89 
94 
100 
94 
96 


98 

92 

97 

100 


89 
89 


93 

87 
90 
96 
95 
94 


1 

1,29 

1,4 

4 

4 

4 
o  4 

1 


1 
1 
1 
1 


o 

1 


94 
92 

95 

98 


I 


97 
94 
92 
100 
89 
90 

88 

92 

91 


2 

1,2 

1 

1 

1 

*> 


1 
1 
1 
1 


2,4 
1 
1 
3 
3 
4 

1 

1 
2 


55 


52 
54 
58 
55 
53 
54 
56 
57 


52 
56 
53 
56 


56 

46 


50 
53 
56 

57 
58 
55 


55 
57 
57 
56 


59 
60 
58 
52 
56 
60 

59 

56 


55 


73.2 


68.9 
69.3 
73.9 
71.5 
71.4 
73.4 
71.9 
74.0 


71.9 


69.1 
71.8 
72L8 
7&4 


72.1 


72L6 
69.6 


74.1 
7P.1 
72.9 
7a  7 
77.8 
74.5 


73.5 


72.0 
73.4 
74.4 

76.6 


74.8 
76.4 
74.7 
77.4 
70. 9 
73.0 

73.2 

H« 
73.6 


4.00 


1.78 
2.47 
1.29 
2.43 
3.27 
L60 
2.74 
3.5*5 


2.54 


2.47 
2.47 
1.62 
1.87 


2.11 


4.56 
2.86 


2.11 
1.82 
3.35 
3.4t 
5.25 
2.89 


3.28 


2.87 
1.41 
k55 


1.53 


1.42 
2.98 
2.39 

2.65 

2.17 

2.53 


AUGUST. 


11 

10,13 

10,18 

9 

9 

9 

10,18 

8,9 

9 

9 

10 


7 

19 

9 

9 


9 

9 

9 

9 

9, 

Iff 

7,19 

19 

8,19 


7 

7,20 

7,9 


{ 


8 
4 
7 
7,9' 
7 
5 


7 
12,19 


93 

85 
87 
87 
95 
84 
90 
90 
92 
92 
91 


89 

89 

96 

101 


90 
91 
94 
97 

88 
88 
96 
92 
89 


93 
91 
92 


\ 


97 
100 
92 
92 
100 
86 
88 

90 

94 

91 


27 
2 
27 
26,31 
26 
16 
27 
26 
27 
27 
27 


27 

27 

27 

27,31 


26 
26 
27 

27 
27 
26 
27 
26 
27 


27 
27 

27 


27 
22 
27 
22,27 
26 
27 
27 

28 

27 

27 


46 
51 
44 
52 
52 
53 
47 
53 
47 
52 
45 


40 
3^ 

48 
56 


48 
43 
46 
42 
45 
47 
50 
48 
45 


52 
54 
55" 


68.3 
70.2 
66.7 
67.2 
70.1 
68.4 

ea  4 

69.2 
69.5 
71.7 
69.7 

60.0 


65.1 
67.7 
69.6 
73.7 

69.1 


67.8 
64.5 
67.7 
67.3 
65.6 
68.2 
73.6 
72.4 
69.9 

68.7 


72.0 
72.0 
72.4 


4.00 
4.15 
3.21 
3.15 
1.90 
1.99 
3.40 
1.65 
3.55 
4.70 


3.17 


3.86 
3.98 
2.45 
1.43 

2.93 


6.42 
4.62 
4.15 
1.36 
1.03 
4.40 
3.25 
2.72 
0.90 

a  21 


1.37 
5.27 
3.64 


49 
55 
57 
53 
57 
53 
53 

56 

51 

47 


73.5 
75.6 
75.4 
73.3 
77.1 
70.6 
71.7 

72.2 

73.0 

71.1 


7,33 
1.33 


0.56 
1.65 
2L74 

1.75 

2.42 

2.83 
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State  and  station. 


Mass.— Cont'd. 

Richmond 

William*  College. 
Hinsdale 


Averages . . . 

BHODE  ISLAND. 


Newport 

CONNECTICUT. 


Colombia . .. 
Middle  town. 
Southington 
Colebrook .  . 
Brookfield.. 


Averages . 
MBW  YORK. 


JULY. 


AUGUST. 


Date. 


17 
24 
19,23,24 


M,  25 


17 

18 

17.23 

18,19 

17 


90 
86 


Moriches 

Sonth  Hartford.. 

CaldweU 

Garrison's 

Throg'sNeck.... 
"White  Plains.... 

Cooper  Union 

Flatbnah 

Brooklyn 

Glasco 

Newburg 

Minaville 

Cooperstown 

Gonvernenr 

North  Hammond. 

House  villo 

Leydcn 

Utica 

Sonth  Trenton... 

Cazenovia 

Oneida 

Depauville 

Oswego 

Palermo 

North  Volnoy. . . . 

Waterbury 

Nichols 

Newark  Valley . . 

Himrods 

Rochester 


Little  Genesee . . . 

Snsnens'n  Bridge. 

Lockii 

Bulla 


JE. 


Averages . . 

NEW  JERSEY. 


26 

17,24 
17 
17 
17 
17 
17 
17 
17 
17 
17 
24 
24 
24 
Id 
20 
20 

19,24 
20 
20 

20,24 
19 
20 
24 
4,19,23 
26 
20 

19,23 
17 
23 

17,23 

23 

6 


Paterson 

Newark 

Trenton 

Rio  Grande 

Moorestown  .... 
Now  Germantown 


17 
17 
17 

18 

17,18 

17 


88 


98 
95 
95 
91 
95 


93 
94 
89 
94 
92 
87 
95 
97 
95 
99 
97 
97 
95 
90 
99 
90 
88 
94 
94 
90 
94 
89 
85 
92 
89 
98 
97 
94 
86 
87 

91 

94 
87 
90 


Bate. 


9 

2,4 
2 


M 

4 

3 

9 
4 


98 
92 
97 
101 
93 
94 


3,4 
2 
2 
3 
3 
3 
3 
3 
4 
1,4,5 
3 
4 
2 
1 

1,» 

2 
4 

30 
1 
1 
1 

1,2 
1 

hi 

1,3 
15 

30,31 

3,9 
1 
1 


3 

4 

3,4 
9 

2,3 
3 


54 


57 


55 


60 
55 

58 
56 
56 


58 
52 
58 
59 
59 
58 
63 
59 
62 
60 
60 
56 
55 
56 
62 
55 
55 
57 
56 
58 
55 
56 
57 
57 
56 
54 
57 
54 
56 
58 

52 

56 

58 
58 


61 
56 
62 
63 
60 
58 


2 
3 
g 

i 

a 

I 


Peg. 
74.1 
72.2 
71.4 


73.9 


67.1 


75.0 
74.3 
74.9 
72.8 

74.8 


74.4 


3 


In. 
4.25 
3.89 
4.90 


2.66 


3.06 


4.05 
1.54 
1.02 
a  77 

3.40 


2.76 


71.4 
77.6 
74.1 
75.5 
75.9 
71.8 
77.9 
81. 6 
77.4 
75.0 
7a  5 
75.5 
73.9 
7L9 
76.9 
72.8 
70.2 
75.3 
73.0 
72.0 

7ao 

71.2 
71.4 
72.8 
74.0 
72.4 
718 
72.7 
70.9 
79.6 

69.7 

72.1 
71.9 
72.4 


2.41 
3.70 
3.00 
2.97 


4.72 
2.81 
4.00 
1.50 
2.55 
3.65 
4.14 
2.37 
1.27 
3.95 
3.09 
6.69 
6.50 


73.9 


77.6 
75.6 
8a5 

mo 

76.8 
76.0 


6.73 
L58 
4.72 
3.70 


2.80 
5.06 
4.72 

ft  86 

4.25, 
2.79 
a  10 


3.84 


3.82 
6.97 
3.83 
5.88 
3.51 
5.74 


Date. 


Dtg. 


94 


5 


2 

7 

7 

7 

2,5 


7 

19 

8 

6,7,9,19 

2 

17 

7 

2 

2 

18 


Date. 


27 


84 


94 
97 
95 
90 
93 


27 


31 
27 

27 

27 

1,26 


Deg. 


44 


19 

9 

19 

11 

6 


8 

9 

8 

25 

8,11 

6,29 

8 

8 

7 

25 

25 

8 

8 

f   6,7, 

{18,19 

8,19 

8 

7 


l\ 

9 

25 

6,25 

25 


88 
93 
87 
90 
88 
86 
89 
90 
92 
93 


94 
93 

88 

100 

89 


} 


91 
93 
88 
93 
92 
65 
94 
94 
95 
96 
92 
90 
91 

88 

92 
89 
97 


27 
27 
27 
27 
14 
27 
28 
27 
27 
15 


27 
27 
27 

26,27 
26,97 


55 


54 

48 
54 
51 
60 


c 

s 

d 
8 


Deg.    In. 


69.1  !    5.77 


79.8       3.06 


75.2 


2.49 


73.9 
73.2 
79.9 
70.3 
74.7 


73.0 


1.71 
3.14 
1.73 
9.73 


3.33 


51 
59 
53 
54 
60 
52 
63 
57 
60 
50 


27 

27 

27 

96,27 

27 

27 

96 

26,27 

26,27 

27 

27 

27 

27 

27 

27 
27 
27 


95 
88 
93 
97 
92 
95 


27,28 
27 

14,27 
27 
27 
31 


49 
41 
44 
54 
50 


69.5 
75.8 
71.0 
73.0 
75.1 
72.2 
77.3 
75.5 
76.1 
70.0 


5.85 
1.45 
6.55 
1.91 


48 
45 
45 
50 
44 
51 
59 
51 
42 
44 
39 
48 
52 

40 

46 
51 
46 


56 
54 
60 
54 

58 
52 


74.6 
69.7 
6R3 
76.3 

6a  7 


70.8 
69.1 
6a  3 

7a  o 

70.1 
69.4 
69.6 
71.4 
69.2 
7a  7 
66.4 
65.3 
72.1 

67.5 

71.8 
7a  3 
71.7 


a79 
a  06 

a  9© 

4.40 


9.30 
9.74 
1.87 
9.06 
2.51 


7.96 
7.01 


14.40 
1.37 
a  50 
a  50 


1.63 
a  26 

a  ai 
a  35 

2.52 
1.58 


71.1      acu 


75.5 
7X3 
7a3 
7&6 
74.5 
73.9 


4.43 

aw 

a  93 

a  38 

3.69 
2.38 
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Meteorology  of  1870 — Continued. 


State  and  station. 


N.  J— Cont'd. 


Beadington . 
Haddonfield 
Newfleld.... 
Greenwich. . 
Vineland  ... 


Averages 

PENNSYLVANIA. 

Nyces 

Hamlin  ton 

Fallsington 

Philadelphia 

Germantewn,  (M) 

Do   (T) 

Horsham 

Plymouth  Moeti'g 
White  Hall.....? 

Factoryville 

Beading 

Westchester.... 

Parkersville 

Tamaqua 

Catawissa 


Ephrata 

Mount  Joy 

Harrisborg 

Carlisle 

Fountain  Dalo... 

Tioga 

Le  wisborg 

Grampian  Hills . . 

Johnstown 

Franklin 

Pittsburg 

Greencastle 

Connellsville 


Brownsville. 

New  Castle  . 
Beaver 


Canonsbnrg. . . 
Averages 


DELAWARE. 


Milford 
Dover. 


MARYLAND. 

Woodlawn 

Annapolis 

MtSt.Mary'8.. 


JULY. 


Date. 


17 
17 
17 
17 
17 


19 
23 
17 
17 
17 
17 
17 
16,17 
16,17 
24 
17 


17,25 

17 

C 17, 18, 

(20,23 

17 

16 
17 

16,17 
17 

20,23 
17 
23 
24 
23 
24 
17 
23 


% 

& 


I 


It 

95 

100 

92 

99 


Date. 


3 
2 
3 
3 
4 


92 
94 
95 
95 
97 
94 
91 
93 
92 
94 
94 


8 
3 
3 
3 
4 
3 
3 
3 
31 
3,4,7,9 
3 


} 


94 
92 

93 

98 

98 
99 
96 
94 
96 
94 
93 
92 
95 
92 
99 
98 


20,23,27        92 


{ 


24 

17 

17,20, 

23,24 


27 


17 
17 
25,26,27 


\ 


91 
92 

93 


96 


95 
98 
91 


Averages  — 

DI8T.  COLUMBIA. 

Washington 


17 


94 


{ 


3 
10 


2,3,4, 
10,11 

4 


2 
I 

!* 

B 

a 


It 

59 
58 
61 
60 


54 
56 
61 
61 
62 
63 
58 
60 
57 
60 
62 


J 


3 
3 

9,11,22 
3 

3,8,9,30 
9 
9 
9 
3 
8 

30 

9 
9 


61 
51 

54 

62 

61 
64 
69 
50 
56 
58 
56 
54 
54 
58 
61 
60 


64 

53 

58 

56 


Deg. 
76.6 
77.0 
79.7 
77.9 
80.3 


7a  1 


72.3 

70.8 
77.0 
80.1 

77.7 
78.7 
75.4 
76.5 

7a  2 

73.7 
77.8 


7a  9 
71.0 

73.3 

76.8 

79.5 
80.1 
77.2 
77.0 
73.5 
70.2 
7a  9 
73.5 
73.0 
75.7 
85.3 
77.8 

81.0 

74.9 
74.1 

74.6 


& 


In. 


3.01 


2.50 
3.04 


4.32 


2.50 
3.60 
4.00 
3.50 


6.21 
5.21 


5.28 
3.74 


3.35 
3.20 


3.83 


2.36 
5.90 
3.66 
6.75 
3.99 
6.63 
4.47 
11.68 
6.10 
3.20 


AUGUST. 


Date. 


7 
6 


4,6 
6 


18 

6,25 

2,3,25 

3,9 

25 

6,9,25 

3,9,25 

9,25 

7 

6,25 

25 

6 

6 

25 

6 
25 


6,7,8 
25 
8 
7,25 
6,7,8,9 
7 
8 


a 

*\ 
si 

p« 
a 

I 


Deg. 
94 
97 


89 
95 


89 
91 
91 
92 
94 
91 
89 
89 
92 
92 
91 
94 
94 
90 

94 
92 


93 
90 
94 
91 
90 
90 
93 


2,3 


3 
3 
3 


76.4 


62 


58 
64 
59 


79.6 


77.9 
81.2 
76.0 


7a  4 


7.50 


3.46 


8 
8 

5,8,25 

9 
8,24,25 

7,8 


4.79 


4.30 
3.70 


4.17 
5.41 
3.50 


4.36 


67  79. 5 


4.80 


97 
97 

92 

87 
88 

91 


Date. 


16,29 
27 


27 
14,27 


Deg. 
54 

58 


CO 
62 


31,26 
27 
27 
27 
27 
16,27,28 
27 
27 
27 
27 
27 
27 
21,23 
26,27 

22 
14 


22,27 
14,27 
27 
27 
31 
15,21 
27 


3 
4,25 


2,20,25 

25 

3,8,25 


95 
92 


16,22 
21 

6.15, 
16, 17, 
22,23, 
30 
27 
21 

16,23,31 


i 


90 
92 

87 


89 


27 
23 


27 

23,27 

27 


27 


50 
48 
59 
60 
60 
63 
58 
58 
50 
44 
59 
57 
63 
44 

50 
59 


2 


Deg. 
73.2 
74.5 


75.5 
76.9 


58 
59 
36 
53 
46 
51 
48 


58 
54 

64 

47 
54 

53 


59 
64 


58 
65 
58 


63 


69.1 
75.0 
76.0 
7a  1 
77.1 
76.0 
73.3 
73.5 
74.1 
70.0 
75.1 
73.6 
76.2 


72.6 

74  7 


74.2 
718 
69.4 
71.4 
68.6 
69.9 
69.9 


7a  3 


76.0 
7a  7 
72.7 


75.8 


efi 


In. 


4.72 


9.84 
a  15 


75.2       4.51 


4.50 
2.31 
a  90 
5.98 


3.08 
4.13 
5.06 


1.82 
5.58 
7.76 
a  15 


a  65 


2.80 
a  41 
4.05 
2.67 
a  23 
7.93 
5.96 


6.10 


14.  it 

79.0 

72.0 
71.6 

6.90 

71.8 

3.81 

73.5 

4.67 

82.4 
79.4 

X30 
3.83 

3.83 
1.77 
a  28 


2.96 


76.9      2.05 
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State  and  station. 


VUtCDOA. 

Jbhnsontown 

Hampton 

Znni  Station . 
Sorry  C.H... 
Comoro ...... 


JULY. 


Date. 


Vienna,  (W).. 
Fairfax  C.H. 


Piedmont 

Piedmont  Station. 

Staunton 

Lexington 

Lyncnbnrg 

HearWytneville. 


Averages 


wut  vmonciA. 


Romney  ... 

Weston 

Cabell  C.H 


\ 


NORTH  CAROLIXA. 


Goldsboro 

"Warren  ton 

Oxford 

Albemarle 

Statesville 

Astaeville,(A>.. 
Do (H).. 


Averages — 

80UTH  CABOtlffA. 


Bfoffton 

Gow  deysville 
Aiken 


Averages. 

GEORGIA. 


Berne 

St  Mary's 
Penfleld  . . 


Averages. 

ALABAMA. 

Rookville 

Carlowville . . . 


IB 

18 

16 

18,25 

18 

17 

1G 

17,28 

17,28 

17,28 

17 

17 

28 


17 

1,6,22, 

23,24, 

27,98 

16,27 


28 
1 
1 
2,18,29 

28 
12 


Deg. 
94 

100 
98 

100 
94 
93 

107 
96 
95 
80 
99 
91 
86 


Date. 


96 
1,9,15 

26,28 


19,20,28 
19 

28 


Greene  Springs . . 

Coatopa 

Riv 


Fish  liiver 

Averages 

FLORIDA. 

Kear  Port  Orange. 


102 

I- 

98 


101 
94 
96 
98 
94 
67 
84 


96 
94 

96 


94 
94 
98 


4,8 

6 

4,8 

30 

3 

2,3 

8 

9,30 

3,11 

31 

8,9,10 

10 

9 


31 
31 
31 


9 
9 
9 
10 
9 
9 
9 


21 

8,10 

30 


Deg. 
67 
67 
72 
70 
66 
63 
59 
64 
62 
64 
66 
66 
57 


66 
59 
56 


72 
68 
68 
61 
60 
59 
56 


75 
74 

70 


14,24,31 
5,14,15 

8 


14 

2,7,12,28 

14 

27 

6,15 


20,26 


98 

9G 

95 
96 
91 


89 


\ 


8 

15, 17, 
23,30 

9 
8,9 

9 


(3,5,6, 
<  14, 15, 
(22 


74 

74 
66 


\ 


70 

74 

64 

68 
72 


\ 


72 


a 

© 


a 


Dig. 

79.5 

81.4 

83.1 

85.4 

79.7 

77.4 

82.3 

77.7 

76.6 

75.1 

79.5 

78.5 

74.1 


79.3 


In. 
3.46 
2.55 
1.78 
2.40 
2.97 
7.70 
6.40 
0.85 
0.80 
4.33 
4.56 


2.50 


3.35 


81.8 
75.4 

mi 


7.30 


S3C 


844 
81.5 
80.2 
81.1 
76.8 
73.8 
72.4 


12.25 
5.80 
5.95 
a  51 
7.50 
6.40 


7ft  6 


84.8 
82.3 
82.7 


83.3 


8t5 
81.5 
82.0 


81.7 


83.7 

84.2 

79.9 
81.0 


82.2 


79.2 


6.90 


2.06 
5.74 
2.36 


3.37 


1.68 


1.95 


1.82 


AUGUST. 


Date. 


Dote. 


25! 
25 


98 


23 
23 


10,25 

25,29 

25 

25 

2,7,25 

25 

25 

10 

25 

7,8,25,23 


8 
9 


20,96 
12 


26 
26 
26 
20,25,26 


6.13 

3.50 

7.36 
5.46 


5.60 


4.80 


8 

25,26 

20 


3 

5, 16, 18 
26 


{ 


8,25, 
27,28 

25 

29 
28 


100 
90 
90 
95 
92 
93 
87 
98 
90 
84 


23 

27 

27 

23 

14,21 

16,22 

21,22 

23 

*23 

16 


o 
u 

2 
t 

c 
A 

a 

♦» 

a 

3 


Deg. 
64 
64 


79.0 


166 
99 


99 

86 


100 
94 
85 
82 


93 

94 
93 


96 
90 
96 


I 


91 

98 

91 
97 


14 


86 


21,29 
21,22 


1G 
16 


23 
16 
16 
16 


2,3 

16 

14,31 


25 
24,25,26 
17,31 


65 
64 
57 
59 
61 

to 

61 
60 
64 
62 


60 
58 


65 
62 


58 
58 
63 
63 


81.9 
78.2 
75.1 
741 
83.3 
74  7 
72.4 
77.9 
76.3 
72.3 


76.9 


3 


In. 

0.45 

2.35 


8.M 
a  81 


2.75 
9.35 

2.74 

a  15 

L95 
7.69 


2.45 


77.7 
72.7 


82.3 
76.5 


6.95 
5.69 


78.3 
74  8 
79.4 
72.0 


3.13 
a75 
5.69 


76.1 


75 
68 
70 


31 

1 
30 


68 
72 
71 


70 

72 

70 
72 


73 


83.0 
81.3 

78.8 


81.0 


7a  5 

81.1 
80.9 


481 


6.10 
1.75 
3.22 


79.9 


81. 2 

82.3 

8a  6 
78.1 


80.6 


80.6 


3.69 


1.45 


2.09 


1.77 


443 

a  2i 

2.55 
2.5© 


442 


2.03 
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Meteorology  of  1870 — Continued. 


JULY. 


State  and  station. 


Date. 


Florida— Cont'd. 

8t.  Augustine 

Jacksonville 


Pllatka 


Manatee 

Orange  Grove 

White  Spring..  J 

Newport 

Chattahoochie  . . . 


3,13,18 
19,20 

3,4 

Id 
18,90,26 
10,13,28, 
29.30,31 
27,31 
11,12 


Averages. 

TEXAS. 


Clarksville 

Gilmer 

Oakland 

Blue  Branch,  (W). 
Do <G). 


Lavaca 

Bluff... 
Clinton 


\ 


Austin. 


Lockhart ... 
San  Antonio 


Averages. 

UDUKIAKA. 


2 

16,17,18 

7,29 

18 

7,17 

7, 8, 10, 

11,12, 

13,17 

11. 16. 17 
X  8, 13, 

16. 17. 18 
3, 7, 13, 

14,15, 

16,17 

16,17 

17 


Nevr  Orleans 

Shreyeport 

Near  Cneneyville. 

ABKAXSAS. 


Helena 

Mineral  Springs. 


MISSISSIPPI. 

Columbus 

Enterprise i 

Philadelphia 

Grenada 

Brookhaven 

Near  Br'khaven  < 


Holly  Springs. . .  .(25, 27, 39 
Averages... 

TKXNES8KR. 


Elisabcthton — 
Tusculmu  College 
Knoxvillo 


9 
13 
15 


16 


14 

8,10, 
12,13 

13, 14, 15 
16 

1, 11, 1% 
13,15 


15 
26 
23 


a 


Date. 


JDeg. 
92 
97 

98 


J 


94 
92 

96 

91 
96 


14 
4, 14, 16 

4, 5, 6, 8 

23 
31 

19,25 

9 
6 


93 

98 
98 
94 
95 

93 

95 
96 

95 

95 
101 


93 
94 
93 


94 


\ 


97 

101 

94 
95 
95 

98 

94 


94 
90 
91 


9 

3? 

10 

7 

21,26, 
30,31 

22,29 

29 

8;  31 

26 
4 


25 

9 

2,19 


8 


I 


9 

10, 11, 

17,25, 

28 

8 

5,9 

25 

25 

16 


a 


Deg. 
72 

76 

74 

74 
73 

73 

70 
72 


72 
71 
72 
67 
78 

J  76 

74 

70 

71 

74 
71 


71 
73 
73 


68 


} 


08 

73 

68 
65 
70 

68 

61 


e 

7 


58 
62 
65 


© 

g 

a 


a 


Deg. 
81.5 
84.1 

82,4 

83.1 
82.1 

84.4 

79.9 
86.1 


82.5 


83.0 
83.0 
63.7 
60.2 
80.8 

83.2 

82.9 
82.4 

82.2 

83.8 
79.8 


82.3 


79.8 
83.4 
81.2 


81.8 


82.1 

86.5 

79.9 
80.2 
81.1 

81.1 

79.9 


81.5 


77.2 
78.2 
7s».3 


In. 

2.50 
2.65 

4.16 

11.00 
9.55 


2.77 
3.20 


5.08 


9.30 
1.87 
1.70 
2.70 

5.90 

4.95 
5.75 

2.04 

4.50 
3.72 


4.25 


6.00 


AUGUST. 


4.G6 

3.30 

4.60 
7.55 
5.20 

9.20 

0.90 


5.06 

-■?■—- 1 


2.71 


3.50 


Date. 


17 

10,30 
1,2,7, 
11,12, 
20,28 


20 


9,19 
9 


21 

3 

16 

21 


16 

22,23 
21 

22 
21,22 

o 


90 
20,23 
21,22 


13,19,28 
3 


10,27,20 

18 

19,20 
10,19,25 
20 

26 


8,25,26 


25 


Deg. 
94 
94 


} 


96  25,26,31 


94 


93 
95 


88 
97 
96 
96 


96 

94 
94 

96 

92 
99 


92 
92 
91 


90 
92 


92 

101 

92 
94 
91 

95 


Date. 


M0, 
12,21 
24,26 


11 


2, 8, 12 
24 


31 

31 

7 

4 


1,2,7,10 
3 

26,31 

30,31 
31 


31 

30 

20,31 


30 

31 


31 

1 

1,6 
31 
31 

31 


92 


VI 


16,23 


31 


Deg. 

|  76 

77 

72 


3 

Deg. 
85.3 

84.4 

82.3 


76 


82,0 


73 
70 


70 
66 
74 
72 


80.2 
84.0 

82.8 


82.3 
82.5 
82.6 
86.3 


78 

76 
70 

72 

74 

73 


73 
70 
74 


09 
00 


69 

72 

70 
62 
70 

70 


84.0 

82.8 
80.7 


81.6 
82.6 

82.9 


80.6 
81.9 
82.0 


81.4 
7ft  1 


80.7 

95.9 

71.7 
79.2 
77.7 

80.0 


In. 

0.40 

4.40 

1.13 


7.05 


2.65 
6.50 

3.32 


5.42 
4.44 
1.70 


1.90 

1.98 
2.45 


6.48 

3.48 

•i  •  ' . 


5.40 


4.63 

5.8J 

2.50 

2.90 
3.85 
5.40 

9.10 

2.20 


80.9       4.54 


64 


76.7 


4.09 


76. 7       3. 86 
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JULY. 


AUGUST. 


i 


State  and  station. 


Pat*. 


9 


Date. 


TESX.— Cont'd. 

Lookout  Moant'n. 

McMinnvffle 

Austin 

Clarksville 

Trenton 

La  Grange 


Averages. 


25,27 

27 

27 

16 
27 
15 


Deg. 

93 

92 

92 

88 
96 
99 


t 

0 

5 

e 

e 
t 

3 


Date. 


«2 


2 

g, 
a 

3  s 
S 

PI 


Date. 


g 

ft 

a 


5  -  I 


5      '    - 


8 
8 
7 

9 

8 

7,8 


Deg..  Dig. 

70  i  80.5 
62  |  7a  3 

64  ■  7a  4 

62  t  76.0 
62  J  80. 8 

71  83.5 


In. 


Deg.. 


o 

j- 

3s 

a 

"3 

3 


D*p. 


0 


>     i 


3 

3 


KENTUCKY. 


78.8 


7.08 

5.97 
1.80 
1.90 


,  26  t 

I  I 

8,25,27  ! 

$   8.23,    I 


Wl     fc  17, 31     > 


88 
90 


31 
30 


65 

53 


3.83 


23 

88 

31 

62 

1        7,8 

95 

30,31 

60 

1          12 

94 

31  ; 

1 

66 

Dig. 

78. 7 

75.-2 

79.0 

74.8 
79.2 
79.5 


I*. 


4.06 

4.28 

3.40 
5.00 


77.5       4.11 


Pine  Grove 


Shelby  City 

Near  Louisville. . 

OHIO. 


Salem 

Hteubenville . . . 

Painesville 

Gilmore | 

Milnersville 

Cleveland ! 

Woo8ter,(W) ' 

Do  ..(H)  ....I 

Pennsvillo 

Gallipolis 

Adams' Mill*.... 

Oberlin 

Kelley'sLdand. . . 

Sandusky | 

Carson 

North  Fairfield  ..i 

Gambler 

WeatervUle 

North  Baas  laland 

Marlon 

llilliiboro 

Bowling  Green. . . 

Kenton 

Dellefontaino 

XJrbana  Fnivers'y 
Springfield 

Bethel 


17 
27 


16,24 

17 

17 

17 

20 

23 

17 

17 

18,28 

27,28 

17 

16,17,03 

23 

17 


I 


92 

92 
96 


17 
27 
25,27 
20 
26 

24,27,28 
17 

20,23,25 


Jacksojitrarg 

Mt  Aubnru  Sena. 

Cincinnati,  (P)... 

College  Htll 


Average*. 

MICHIGAN. 


Detroit 

Monroe  City 

AMm  Arbor  . 


Alpena  .  — ...... 

State  Agr'l  Coll.. 

Litchfield... 

Cold  Water 

Grand  Rapids,  (H) 


{ 


27 

24,27 

17,23, 

24,27 

17 

27 

17 

17,27 


92 
92 
90 
103 
93 
91 

100  ! 

101  1 
96 
96  ' 
94 
96 

92  • 

93  ; 


30  ! 

i 
i 

81 
8, 30  j 


8 

9 

2 

2 

9,11,30 

3 

8,29 

4 

8 

9 

9 
o 

2,30 
8,9 


02  ;  77.5 


93 
90 
98 
96 
94 
90 
101 
104 


9 

30 

8,29 

8 

8 

8,30 

29 

15,30 


} 


20 
5 

17 

25 
16 
17 
22 
23 


95 
95 

94 

94 
95 

100 

97 


94 
99 

94 

83 
93 
90 
94 
99 


29,30 
29,30 

30 

8,29 
8 

30 

8 


66 
57 


00 
60 
57 
C3 
60 
56 
64 
61 
61 
58 
59 
56 
64 
62 


7a  7 


4.85;^^!}  90  I    21,31  '      CO 


5.66 


78.9  I  3.28  I      8,25 


75.8 
77.2 
71.2 
74.7 
75.7 
72.3 
78.9 
75.4 
80.6 

7a  4 

77.8 
74.1 
76.6 
75.4 


59 
58 
58 
61 
59 
59 
57 
70 


74.5 
73.6 
77.2 
75.5 
76.2 
75.5 
78.0 
84.2 


60 
65 

56 

62 

66 

65 
65 


8 
29 

8 

1.8 
2 

8 
8 
7 


58 
62 

57 

56 
59 
56 
53 

58 


76.3 
7a  9 

77.1 

77.4 

sa  4 

82.7 
84.0 


77.1 


3.17 
4.83 

12.13 
2.60 
4.90 

10.15 


3.75 
2.99 
3.79 
8.90 
6.32 
5.28 


4.47 
4.12 
3.33 
7.00 
2.43 
2.83 
6.55 
3.63 


25 

9 

7,8,9 

6,8 

19 

24 

8 

G 

8 

.    8 

7,24 

24 

23 

24 

24 


96 


92 

89 
87 

100 
92 
89 
98 

101 
5)3 
96 
94 
92 
88 
91 
92 
92 


30 


27 
21 
27 
;i3.14,20 
'  22,31 
26 
'  30 
122,27,30 

I    ** 
17,22 

22 

I  27 
26 
26 
26 
27 


2.63 
3.10 

3.25 

6.65 
2.38 

3.21 

1.88 


8 
18 
24 

8 
24 

8 

G 
24 


!K3 
92 
93 
90 
96 

m 

92 
95 


4.68 


8 

6 
24 


8,24 


74.1 

6.21 

7a  3 

9.13 

74.3 

6.36 

67.2 

a  29 

74.4 

a  02 

71.7 

7.63 

73.1 

4.25 

76.6 

0.76 

1,6 
24 

24,28 

4,17 

1,5,6 

24 

24 

24 


94 

92 
93 

95 

97 


91 

98 

90 

82 
90 
89 
92 
90 


26 
21,27 
21 
20 
22,27 
12,25 
22,23 


53 


56 
56 
50 
58 
50 
50 
54 
59 
54 
58 
55 
50 
58 
53 
56 
52 


74.3  1     4.84 


76.7  I    2.22 


i  m 


56 
60 
55 
56 
51 
68 
59 
58 


{ 


20,30 

21 

20 

16, 21, 

27,31 

21 


26,27 

13,26 

5  13, 20, 

$26,27 

26 

27,30 

14 

27 
20 


58 

58 
61 

64 

62 


} 


55 
60 

56 

50 
51 
50 
45 
50 


74.6 
74.4 

7a  8 

75.2 
7L7 
7a3 
75.8 
7a  9 
74.5 
75.0 
75.0 
71.2 
75.5 
73.3 
74.7 
72.9 


74.3 
75.2 

72.8 
72.6 
75.1 
77.1 
72.9 
73.1 


74.7 

74.7 
77.0 

77.5 

7a  7 


74.4 


72.5 
77.5 

m8 

66,4 
70.1 
69.5 
69.0 
74.3 


4.90 
2.82 
3.19 
2.30 
a  00 
2.00 


2,10 
5.  S3 

2.58 
1.55 
1.52 
1.72 
2.10 
LS5 


1.83 
1.37 
L70 
3.54 
3,85 
1.90 
3.40 
2.34 


3.63 

2.20 
0.56 

L  10 

1.06 


2.3U 


2.20 
2.20 

1.36 

2.57 
4.53 
l.« 
1.41 
L61 
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State  and  station. 


Mich.— Cont'd. 

Grand  Rapids, (8). 
North  port 
Pleasaston 
Muskegon 

Otsego 

Copper  Falls 
Ontonagon 

Averages 

INDIANA. 

Aurora 

Vovay 

Mount  Carmel . . . 

Spice  land 

Laconia 

Columbia  City... 
Knightstown 

Warsaw 

Indianapolis 
Near  La  Porte . . 
Rensselaer 
Morom 

New  Harmony 

Harvoysburg  . 
Kentland 

Averages 

ILLINOIS. 

Chicago 

Near  Chicago... 

Evans  ton 

Marengo 

Charleston 

Mattoon 

Aurora 

Louisville 

Golconda 

Belvidere 

Ottawa 

Decatur 

Pana 

Winnebago 
Wyanet 
Tiakilwa 
Hennepin,  (S)... 
Do....(0>... 
Elmlra 
Peoria 
Sprineilcld 
Dubois 

Galesburg 

Manchester 
Mt.  Sterling 
Andalusia 
Oqiiawka 
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State  and  station. 


Illinois  -Cont'd. 


Augusta. 
Warsaw. 


Averages . 

WISCONSIN. 

Sturgeon  Bay. 
Manitowoc  — 

Hingham 

Milwaukee  .... 
Geneva 


JULT. 


Bate. 


17,19,20 
16,25,27 


Waujiaca 


Embarrass.. 
9ockyRon. 

Madison 

Edgerton . . . 

Mosinee 

Baraboo 

Tunnel  City 
Bayfield 


Averages 


MINNESOTA. 


Beaver  Bay. 

Afton 

Minneapolis 

Sibley 

Koniska. ... 
Litchfield... 
New  TJlm... 

Madelia 

St.  Paul 


10,16,26 
26 
26 
26 
23 

32 

18,22 

23,98 

33,26 

18,22 

18 

3,19,22 

3 

24 


100 


87 
93 
92 
96 
96 

95 

92 
91 
91 
100 
93 
98 
93 
98 


22 
19 
23 
19 
12 
19 
19 
19 
19 


Averages 

IOWA. 


Clinton 

Wankon 

"Dobnque 

Monticello 

Bowen's  Prairie 

Ft.  Madison 

Onttenberg 

Mt  Vernon 


Iowa  City 


Independence  . . 

Near  Independ'cc 

Waterloo 

Roekford 

Iowa  Falls 

Algona 

West  Bend 

Webster  City... 

Boonesboro  

Fontanelle 

Grant  City 

Logan 


26 
19 
25 
25 
3 
19 
26 
19.23,25 

24,25| 
(       26 

223,96, 
I      26 

i26 

96 

19,22,23 


\ 


26 
26 
24 
15 
24 
12 
15,23 


94 
96 
96 
07 
89 
94 
100 
99 
95 


97 

93 

100 

101 

98 

105 

99 

98 

100 


99 


98 

.101 

92 


97 
98 

100 
99 

100 
.104 

(96 


Date. 


7 
30 


13 

7 

8 

30 

30 

1,6,7, 

8,13, 

14,15, 

28,99 

2,8,31 

29 

7 

8 

7 

9,7 

4 

3,29 


{ 


10 
7 

29 
8 

28 

6 

6,30 

6 

7 


12 

7 

30 

6,7,12 

30 

30 

8,12 


7 

29 

6 


6 
6 

7 
7 
7 
6 
7,8 


Deg. 
50 
62 


54 

54 
54 

52 
58 

V  60 

52 
58 
58 
59 
52 
60 
50 
54 


50 
58 
56 
55 
54 
56 
58 
55 
59 


58 
55 
58 
59 
58 
63 
50 
54 

55 


59 

60 
54 
64 


55 
52 
55 
57 
50 
57 
54 


Deg. 
79.5 
79.4 


79.3 


71.4 
70.6 
71.9 
72.4 
74.1 

73.1 

70.5 
77.5 
73.8 
77.9 
69.3 
76.9 
69.9 
69.7 


72.7 


64. 
72. 
72. 
73. 
69. 
72. 
75. 
77. 
73. 


79.5 


77.9 


77.9 
78.2 
74.8 
83.0 
74.1 
75.8 

78.3 


78.0 

77.9 
78.4 
77.9 


75.0 
75.7 
76.6 
77.9 
79.  * 
8a  5 
.75.8 


In. 
2.01 
1.38 


2.85 


AUGUST. 


5.30 
4.20 


4.64 
3.23 


a53 

7.00 
5.25 
6.80 

16.32 
3.63 

10.30 


6.84 


3.18 
6.23 
a  85 
1.74 
130 
9.50 
2.44 

aos 

3.13 


3.27 


3.00 


Date. 


5,24 
4 


1.83 
5.25 
5.00 
1.60 


L85 


a  23 

6.60 
L90 


1.07 
a  06 
2.56 
9.12 

7.00 


4 

4,17 
24 
24 
24 

1, 4, 18 

18 
24 
24 
24 
4,18 
4 
24 
15 


4 

4 

22 
1 


24 


Date. 


97 


85 
87 
92 
92 
97 

89 

86 
90 
89 
96 
87 
96 
92 
86 


13 
13 


! 


26 
20 
15,27 
27 
20 

19 

26 

13,20 

20 

20 

20 

13,26 

19,90 

20 


i 

& 
S 

M 

a 


53 

54 


55 
52 
54 
49 
53 

52 

4<T 
53 
56 
50 
35 
54 
48 
50 


88 
90' 


90 

100 

95 

90 


5,24 

5 

5 

5,23 

22 

24 

2,5,24 


5 


24 

4,5,24 

18,24 

.5,23 

22 

18 


2,5,24 


5 


18,22 
2,23,31 


94 


95 
98 
96 
91 
99 
95 

96 


97 

97 
96 
90 
90 
89 
92 


90 
1 95 
198 

,87 


19 


46 


71.9 
73.0 


67.6 
67.8 
69.6 
69.0 
70.1 

64.5 

65.3 
68.4 
67.1 
72.0 
63.3 
71.1 
67.8 
64.3 

67.7 


60.9 


A 


In. 
5.41 

5-23 

3.73 


5.25 
5.73 

*i*69 
2.35 


9.86 
6.63 
3.65 
4.30 

15.65 
0.87 

11. 74 


4.79 
1.93 


46 


65.5 


6.02 


20 

12 

19 

12,19 


43 
46 
44 
50 


14,86,30 


56 


65.4 
67.6 
68,8 
66.1 

65.7* 


79,1 


a  70 
a  95 

2.95 

a  56 

5.02 


a.  90 


20 
20 
12,20 
13,26 
90 
20 

20 


19,20 

19 
19,95 
20 
96 
19 
20 


51 
50 
50 
59 
43 
49 

50 


51 

52 
50 
44 
40 
43 
44 


70.8 
70.4 
70.9 
79.0 
67.8 
69.6 

7a  9 


70.9 

71.0 
79.9 
68.0 
67.3 
67.1 
66.9 


4.30 

a  65 
a  oo 

4L50 


5.83 


4.13 

5,30 
7.  SO 

5.*  is 


19,26 
-19 
:19 
.19 


42 
47 
47 
42 


64.3 
60.8 
70.7 
66.5 


6.12 

11.00 

9.60 
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Meteorology  of  1870— CoatimvaL 


State  and  station. 


IowA^-Cont'd. 


Woodbine  .. 
West  Union. 


JULY. 


Date. 


4 

22 


Averages 

MI880URI. 


St  Louis 

Allen  ton 

Hematite 

Hannibal , 

Bolla 

Jefferson  City. . 
Kansas  City  . . . 
HarrisonviUe .. 

St.  Joseph 

Oregon 

Corning 


15,22,24 


Averages 

KANSAS. 


Atchison 

Williamstown  ... 

Leavenworth 

Olathe 

Paola 

Baiter  Springs... 

Lawrence 

Williamsburg 

Hoi  ton 

State  Agrl  Coll.. 
Council  Grove  . . . 
Douglass 


Averages . 

NEBRASKA. 


Omaha  Agency 

DeSoto 

Bellevue 

Nebraska  City 


22,25,27 
27 
21 
22 
22 
17 

17,20,24 
4 


20,26 


17 
17 
17 
1,5 
17 
17 
24 
14,15 
13, 14, 17 
24 


26 


26 
15 


Newcastle 11,19,22 


Averages. 

UTAH. 

Salt  Lake  City 
Coalville 


CALIFORNIA. 


Monterey... 

Chico 

Watsonville 

Canto 

Visalia 


Averages . . . 

MONTANA. 

Deer  Lodge  City 


12 
21 


2,3 

3 

1,2 

3,4 

3 


27,28,29 


a 


Date 


I 


Deff. 
102 

98 


94 
100 
100 
95 
97 
98 

00 
100 


98 


100 


100 

102 

100 

99 

99 

99 

106 

102 

100 

99 


102 


96 

98 

102 


96 
95 


90 
116 

98 
106 
108 


89 


7 
30 


3 

6 
8 
7 
7 
7,9 
7 
6,7,9 


7 

7 
7,8 
7,8' 

7 

7 

6 

10 

7 


6,29 


6,7 

7 
29 


16,17 
10 


8 
15 
30 
14 
16 


36 


60 


62 
57 
68 
59 
61 
04 
60 
64 


57 


61 


58 
60 
62 
72 
60 
51 
03 
65 
60 


59 


62 
60 
61 


68 
55 


55 
66 

56 
57 
70 


43 


Deg. 
716 
77.3 


77.4 


76.8 
77.6 
80.4 
79.5 
79.8 
80.0 
79.2 
80.7 


80,3 


79.4 


81.8 


79.8 
79.6 
80.6 
84.9 
60.3 
77.4 
84.4 
84.9 
82.7 


EL4 


80.0 


82.1 
79.3 
79.8 


sa  3 


76.0 
72.5 


64.4 
86.7 
67.0 
78.0 
85.4 


76.3 


67.0 


In. 
4.31 
6.80 


3.72 


1.81 
fc67 
4.41 
6.00 
3.99 


3.75 
2.09 


a  76 


3.31 


2.05 


a  12 
6.55 
3.10 
3.00 
5.58 


1. 00 
2.98 
1.90 


3.25 


34 


2.00 
a  63 
a  00 


2.32 


a  oo 

-  *     • 


0.00 

a  oo 

0.00 

o.oo 
a  oo 


0.00 


0.28 


AUOUST. 


Date. 


2 
21 


24 

6 

11 

5,23 

6,24 

5 

6 

i5,6 

5 

2,5 

5 


5 
5 
5 

S9 

3 
3,5 
2 
2,5 
5 
2 
4 


23 
23 

3,5 
5 
4 


4 
3,4,9 


3 
3 
22 
3 
4 


3,4 


Dea. 
94 
94 


93 

98 
96 
90 
92 
96 
95 
98 
95 
96 
98 


Date. 


19 
20 


14 
30 
30 
13 
29 

13,30 
13 

13,14 
13 
19 
19 


101 

13,19 

95 

13,19 

99 

12,13,19 

100 

13 

101 

13 

100 

25 

98 

13 

99 

19 

102 

19 

99 

19 

102 

19 

104 

19 

93 
94 
91 
96 
100 


19 
12,19 
19 
19 
19 


92 
90 


90 
116 

85 
108 
105 


25 
25 


29 
19 
23 
24 
27 


88 


18 


61 
53 
59 
54 
63 
60 
54 
56 
54 
50 
49 


53 
54 
54 
53 
55 
64 
53 
51 
52 
52 
52 
53 


50 
49 
50 
48 
50 


51 
42 


51 
60 
56 
50 
64 


32 


67. 
70.7 


In. 

1.29 

6.01 


69.4 


75.5 
73.5 
77.0 
73.0 

7a  6 

76.7 
74.1 
73.9 
74.7 
71.8 
72.6 


74.7 


73.1 
76.3 
72.4 
74.7 
74.7 
8a  8 
73.5 
73.3 
73.1 
79.9 
75.4 
75.6 


75.3 


69.4 
69.3 
69.9 
70.4 
69.7 


4.96 


6.05 
5.99 
4L56 
6.70 
5.64 

*5."83 
7.49 
a  30 
a  44 
4.40 

6.34 


13.10 
8.55 
9.21 
7.75 

a  36 

9.50 
6.69 

ii.'ii 

5.21 
5.70 
9.90 

8.58 


1.53 
9.39 
3.60 
4.10 
0.00 


69.7 


74.2 

ea  2 


67.8 
82.2 
67.0 
74.5 
82.6 


74.5 


3.80 


0.00 


0.00 
0.00 
0-00 
0.00 
0.00 

o.co 
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Meteorology  of  1870— Continued. 


State  and  station. 


JULY. 


AUGUST. 


.X 


Date. 


COLORADO. 

Dunver 


WA8HIH0T05. 


Port  Angeles. 

Seattle 

CaUUamet ... 


0BE005. 


Portland 
Eola 

Astoria.. 


Averages 


KADCK. 


Uonlton 

Orono 

Surry 

WilQarasbnrg... 
West  Waterville. 

Gardiner 

LUbon 

Norway 

Cornish 

Corniahville 


Averages 

NEW  BAMFSHJBE. 


Stratford 

Whltcaeld 

Tam  worth 

Contoocookville. . 

Goffstown  Center 


Averages 

VEUMONT. 


Lunonbnrg 

North  Craftsbury 

Newport 

EastBethel 

Woodstock 

Near  St.  Albans . . 
West  Charlotte.. 

Ponton 

Castlcton 


Averages 

MASSACHUSETTS. 

Kingston 

Topifleld 


18 


6 

4 


4 
5,6 

5 


Deg. 

98 


88 

104 
103 


103 
93 

91 


18 

15 
34 


14 

15 

C 14, 17, 

{29,31 


** 


54 

56 

50 


55 
46 


s 

a 


3 


74. 


62.4 

74.0 
63.7 


73.3 
70.8 

63.5 


69.2 


SEPTEMBER. 


19 

2 

1,4 


1 

1,4 

15 

15 

1,22 

1 


2 
2 
1 
1 

1,8 


4 

2 

2 

1,2 

1.2 

2 

1 

2 

1,2 


1 
1,4 


84 
78 
82 


85 
79 
84 
85 
82 
84 


86 
82 
85 
88 

90 


eo 

83 
85 
85 
84 
79 
88 
84 
63 


87 
81 


28,29 

21,28 

21 


20 
13 
13 

81,27 
12 

29,30 


12 

8,12,29 

27,29 

11,12 

5?,11, 
)  12,30 


12 
13 
12 
12,13 
13 
28 
12 
6,29 
12 


12 
13 


43 
39 
40 


43 
45 
36 
40 
44 
49 


} 


35 
37 
34 
46 

48 


38 
30 
36 
35 
37 
40 
42 
46 
38 


44 
40 


60.6 
57.8 
61.0 


62.2 
60.6 
60.5 
60.6 
61.4 
63.4 


60.9 


57.9 
57.6 
59.1 
62.8 

64.2 


60.3 


60.4 
55.0 
5a  9 
60.3 
57.0 
59.1 
64.7 
62.9 
60.4 


59.9 


63.0 
60.9 


In. 
0.51 


0.20 
0.00 

0.74 


0.47 


4.00 
2.23 


1.37 
1.33 
1.27 
1.23 
1.31 
0.90 


1.71 


1.45 
0.50 
1.15 


1.71 


1.20 


a  00 
2.28 
2.66 
2.12 
4.93 
3.10 
3.63 
3.76 
2.01 


3.05 


1.25 
0.65 


Date. 


I 


0.84 


2 


6 


12,10,11 
2 
2 

25 
2 
2 
2 
2 

17 


11,16,17 

5  i 


6,8 
5,6 


»* 


75 

94 
99 


97 
92 


7  i      91 


2,16 

16 

16,25 

16 

10 


12 

12 

2,16 

12,16 

2,16 

16 

12 

2 

1G 


Date, 


11 


520,21. 

{23,25 

8,10 

25 


22,23 
24 

23 


°$ 


\ 


54 

53 

48 


57 
49 

55 


e 

2. 


3 


MB 


60,2 

67.3 
66.1 


72.2 
09.0 

63.6 


68.3 


a 

•a 


•lis 


3.49 


0.9* 
a  08 

L95 


0,74 


OCTOBER. 


80 
69 
73 
68 
78 
69 
76 
74 
72 
73 


70 
72 
71 
75 

79 


79 
67 
70 
71 

% 

74 
69 
72 


74 


27 
27 
27 
27 
27 
27 
27 
27 
27 
27 


27 
27 
27 
27 

27 


27 
19 
27 
27 
27 
27 
27 
27 
27 


30 


17 
21 
23 
20 
27 
26 
20 
22 
22 
24 


20 
16 
10 
19 

24 


17 
27 
22 
20 
18 
24 
28 
25 
25 


30 


47.0 
47.3 

sa  7 

45.9 
50.3 
49.8 
49.4 

4a  5 

49.1 
50.9 


6.60 
5.53 


6.90 
5.36 
6,39 
5.55 
3,25 
4.35 
7.20 


4a  9       5. 


45.5 
46.2 

47.4 
49.8 

52.5 


4.47 

3.70 
5.59 


3L89 


4a  3 


46.7 
44.4 
47.8 

4a  7 

45.4 
48.0 
52.1 
49.1 
49.7 


47.9 


543 


4.41 


3.00 
5.67 
5.56 

4.68 

aw 

5.50 
5.84 
5.25 
3.35 


4.73 


a  25 
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Meteorology  of  1870-nContiiiucd. 


Stato  and  station. 


Mass.— Cont'd. 

Lawrence 

Georgetown 

Milton 

Cambridge 

North  Bfflcrica.. 

"West  Newton 

New  Bedford 

"Worcester 

Mendon 

Lunenburg 

Amherst 

Richmond 

Williams  College. 
Hinsdale 


Averages. 


RHODE  ISLAND. 

Newport 


CONNECTICUT. 


Columbia . . . 
Middle  town. 
Southington 
Colebrook... 
Brookfleld  . . 


Average*. 


NEWTOBK. 

Moriches 

South  Hartford.. 

Caldwell 

Garrison's 


Throg's  Neck .... 

White  Plains  .... 

Cooper  Union 

Flatbush 

Brooklyn 

Glasco 

Newburg 

Minaville 

Cooperstown 

Gonverneur. . . , . . 
North  Hammond. 

Hooseville 

UUca 

South  Trenton . . . 

Cazenavia 

Oneida 

Depauvillo 

Oswego 

Palermo 

North  Volney.... 

Watorburg 

Nichols ,... 

Newatk  Valley . . 

Himrods 

Kochester 

Little  Genesee . . . 
Suspens'n  Bridge. 


huspens'n 

Lockport 

BoJfalo... 


Averages. . 

42A 


SEPTEMBER. 


Pate. 


4 

1 
1 
1 


16 


23 
1 
1 
1 
2 


1 

1 

23 

3 

24 


3 

80 

25 

84 

25 

86 

24,25 

84 

3 

84 

{,4,24 

84 

1 

85 

o 

85 

2 

81 

1 

93 

1 

83 

1 

85 

15 

82 

1 

85 

1 

86 

1 

82 

2 

79 

2 

86 

1 

87 

2 

87 

2 

87 

1 

88 

1 

84 

9 

84 

1 

85 

-8 

8C 

1 

82 

8 

91 

Deg. 


89 
84 
88 
93 


81 
83 

86 

64 


81 


81 


90 
89 
84 
87 
90 


80 
88 
82 
85 

83 


Date. 


12,13 

19,28 

12,13 

12 


13 

13,20 

12 

12 


12 
12 


13 


13 
12 

11,12 
12 

12,13 


I 


13,22 

20 

12 

12,13,19 

11,12, 

13,14 
12 
12 
12 
12 
12 
13,19,90 
12 
12 
12 

10,11 
11 
12 
13 
12 
12 
28 
13 
12 
13 

11,13 
20 
13 
20 
20 
22 
20 
20 

12,19 


l 

a 

4> 


s 


Deg. 


42 
51 
40 
42 


43 
44 

47 

40 


39 
46 


51 


42 

41 
50 
43 
42 


} 


44 
47 
44 

49 

55 

48 
55 
51 
51 
40 
56 
42 
35 
37 
54 
42 
42 
40 
39 
42 
46 
43 
40 
43 
37 
38 
34 
43 
47 
37 
46 
50 
46 


8 

a 
9 

8 


Deg. 


63.6 
65.3 
63.9 
66.3 


61.0 
62.5 
63.8 
62.3 


60.6 
60.9 


62.8 


66.8 


66.2 
64.5 
64.5 
62.3 
64.6 


64.4 


60.3 
66.8 
63.0 
63.8 

68.2 

63.9 
68.9 
65.9 
67.7 
63.6 
68.2 
65.6 
61.0 
58.7 
68.8 
61.1 
62.8 
61.6 
61.1 
60.5 
62.7 
61.4 
61.9 
63.6 
60.2 
62.3 
61.4 
62.9 
64.2 
60.4 
64.1 
63.8 
64.7 


63.5 


13  b 

§9 


In. 


1.28 


1.79 


1.40 
1.60 
2.41 
1.75 


2.24 


1.60 


157 


1.05 
0.96 
1.16 
1.55 
4.50 


1.84 


2.65 
2.15 
5.35 
2.55 


2.38 
1.29 
1.70 
2.34 
1.65 
2.40 
2.76 
4.10 
a  13 
4.08 

a  io 

1.18 


7.20 
4.57 
2.28 
3.75 


2.20 
a  19 
5.01 
3.54 

ass 

a  75 

a92 


OCTOnEU. 


Date 


1 

17 

16 

4 

16 

1 

1 

1 

1 

1 

2 

15,16 

2,16,25 


I 

2,5 

1 

16 
4 


1 

16 

2,16 

4 


1 
1 


1 

1.2 

1.3 

2,16 

16,17 

2 

2 

2,16 

16 

17 

16 

17 

2 

16 

2 

16 

12 

16 

16 

16 


a  19 


16 
16 
24 
16 


71 
79 
76 
74 
82 
78 
72 
72 
'  74 
72 
70 
70 


79 


80 
76 
73 
72 

79= 


75 
76 
72 
71 

80 

74 
77 


82 
T5 
75 
72 
72 
71 
78 
72 
74 
78 
71 
74 
75 
69 
72 
77 
72 
75 
4 


I 


74 
74 

78 
75 


Date. 


27 
24,27 
30 
27 
24 
30 
27 
27 
30 
27 
27 


27 


27 
27 
27 
27 
27 


30 
27 
27 
27 

27 

30 
30 


27 


»7 
30 
30 

$ 

26,30 
30 
30 
30 


19,30 
30 
30 
30 
30 
30 
30 
30 


30 

30 

10,-30 

19 


It 

30 
30 
29 
25 
29 
29 
28 
26 
26 
26 
26 
24 


29 


28 
25 
30 
24 
32 


30 
25 
19 

28 

37 

31 
36 


37 


34 
27 
23 
22 
32 
26 
2» 
24 
27 


28 
32 
27 
29 
21 
23 
24 
28 


25 
36 
34 
31 


2 

o 

! 

9 

4) 


Deg. 
52.4 
51.6 
54.6 
55.3 
52.8 
56.0 
540 
52.1 
52.5 
52.8 
52.1 
52.4 
49.6 


53.0 


56.6 


55.1 

5a  8 

53.4 
50.5 
55.6 


5a7 


5L5 
53.8 
49.9 
52.3 

58.5 

56.0 
58.4 


5a  5 


57.6 
52.8 
49.9 
4a  3 
54.9 
49.2 
52.1 
51.9 
49.7 
54.5 
50.1 
51.6 
49.9 
5a8 
4a  3 
50.4 
50.4 
44.7 


49.2 
52.2 
52.1 
52.4 


5^.2 


4> 

a 


a 
3 


In. 
4.35 
5.37 
a  94 


6.46 
6.42 

5.89 

a  90 
a  95 

4.49 
6.55 
4.30 


5.57 


5.88 


4.1CT 

4.32 
6.94 
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5.50 


5.04 
1.95 
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a  64 
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4.99 
4.36 
a  00 


4.9C 

a  98 

4.98 
2.20 


a  80 
LOO 


2.13 
a  25 
2.39 
4.55 


4.31 


658 


AGHICULTUKAL   REPORT. 
Mtttorology  of  1870— Continued. 


"Si 

i- 

] 

| 
5 
| 

ii 

ss 

653 

70.3 
68.6 

1 

11 
J 

5 

Dalt. 

1 

E 

i 

9 

Bate 

I 

a 

| 
3 

i 

a 

i 

a 

1 
I 

li 

i 

Kw™. 

35 
1,34.35 

MLS 

3,36 

83 

HA 

90 

n 

13 

■*,  -a 

20 

V' 
46 

I; 

1 

IS       ! 

76 
TO 

n 

27,30 

27 
30 

:» 
1* 

19,30 

30 
35 
38 
36 

iJ 

S5B 
560 

57.4 

4.84 

llioGnode 

Mooreatown 

New  German  towii 

Haddonfield 
Vloeland 

3.33 

1 

5.H 
5  23 

4.81 

3.  78 
LS 
LH 

ieo 

I  33 

1,415 
26 

■it 

BO 

Mi 
Ml 

31,30 
31.21 

30 
13 

13,  H 

13,20 

13,30 
12 

(13,14, 
fl9,M 

41 
31 

51 

sa 
so 

30 

a 

in 

3fl 

1- 

3,16 

as 

Fgssarj.vlIlA. 

6*0 
604 

mi 

68.1 
68.7 

06.3 

6l!l 

6fc5 

u!a 

67. 'J 

1.90 

1.47 

i!so 

1.60 

am 

23o 

TS 

30 

51.6 

^«llai«i 

3.69 

FallsiHgton 

I'tOladriphia 
Qennulowii.(ll). 
„    Do (XI- 

Pl  viflom  li  UnefR 
White  Hull 
Factory  rillo 

ll.lfi 

14,94 

16,37 

77 

37,  30 

30 
19,30 

37,30 
13,23 
19,30 

23,31 

39 
36 
30 

39 

■22 

36 

37 

36 

sdl  a 

55.7 
55.4 

55.4 

55,8 
54.6 

■''■  'i 

56.6 
54.5 

4.50 
4-11 

3.35 
6.11 
6.0* 

4  09 

■Weetcfcwtcr... 
VirkemdUu 

Citawiosa 

4.48 
L90 

35 

BO 
91 

Si 

;-<•. 

B9 

12.  LI 

m,iu,« 

33 
30,31 

42 
36 

45 

66.  3 

63.3 
63.1 

63  l> 
64.1 

ai.i 
nlo 

89.3 
fij.3 
65.6 

4.40 
&  57 
9.W 

».«! 

1,10 

1.90 
304 

FoDDtalnDalo... 

56.  3 
ii.0 

519 

3.03 

Lewtaborg 

Grampian  Hills . . 

136 
4.21 

Pltlnburg 

3.  SO 

ConneUavilte 

Urowujiville 

Newcaatlo 

10 

■■'■■  'I-  V- 

'     31 

16,34 

| 

19,23 

TO 

55.3 
54.0 

2.40 

Canonsburg 

3.06 

05.6 

a.  13 

54.4 

i 

H 

13,1* 

§ 

1 

79 
III 

19,31 

39 
11 

DKI-AWjIBB. 

an.3 

4.10 
3.80 

56.0 

58.7 

07.6 

3.55 

57.4 

3,34,115 

3,35 
25 

S3 

SI 
10 

1 

49 
55 

I 

1 

19,30 

36 
39 

Wmrilawn 

FkUMon 

Annapolis 

Mt.  St  Mnij'e... 

60.0 
6fl.'J 

6s!o 

3.56 
4.30 
LM 

6  61 

56.7 
56.3 
60.6 
55,2 

4.56 

3,50 
L30 

67.9 

4.06 

57.3 

- 

= 

MBTBOBOLOGY  OF  1870. 


659 


Meteorology  of  1870— Continued. 


SEPTEMBER. 


OCTOBER. 


State  and  station. 


Bate. 


DIbT.  OF  COLUMBIA. 

Washington 


») 


VTBGINIA. 


Johnsontown. 
Hampton .... 


..      3,23 

Surry  C.  H 3,4,25,26 

Comoro 

Vienna 

Piedmont 

Piedmont  Station 

Staunton 

Lexington ., 

Lyncntrarg 

Near  Wythe villo. 


Average*. 


25,26 

91 

86 

7 

78 

24 

88 

25 

86 

°  7 

78 

1 

85 

26 

88 

7 

80 

WEST  VIBGINIA. 


Romney . 
Weston.. 


NORTH  CABOUNA. 


GoLdsboro 

Warrcnton 

Oxford 

Baleigh 

Albemarlo 

Statesrille 

Ashevill©,  (A).. 
Do.. ..(H)  . 


*>  o* 


Average*. 


BOUTU  CABOLINA. 

Bluffton 

Gowdeysvillo 

Aiken 


Averages. 


GEORGIA. 


26 

26 

25,26 

4 


26 

27 

1.3 


3, 18, 26 
25,26 
25 


Berne... 
St.  Mary 
Pcnfleld. 
Atlanta. 


B 


Averages. 


ALABAMA. 

Rockville 

Carlo wville .... 
Greene  Springs 

Coatopa 

Fish  River 


Averages. 


4 
4 
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3,5,0 
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85  ! 
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77 
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56 
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86 

87 


20 
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State  and  station. 


WIOUWA. 
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Averages. 
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24 

24 
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28 
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Den. 
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78.4 
77.2 
79.4 
8L0 
80.7 
76.0 
79.0 


7R7 


Im. 

1L88 
7.00 
9.35 

1L04 


1,2 

5 

3 

5,12 


6.57 
7.02  , 
2.91  '. 


11 
11 


7.97 


79.0 

7a  8 


81.4 
77.4 
79.2 
81.0 
79.1 
78.3 
80.8 


79.4 


77.0 
79.7 

7ai 


74.4 
75.6 

74.7 

73.5 
72.8 
71.0 


73.7 


76.6 
74.1 


69.2 
70.3 
64.3 
70.5 
69.9 
73.3 
74.4 

70.3 


1. 62 


0.65 
0.70 
LOO 
0.63 
L45 
1.67 
a  90 


L45 


27,29 

2,4 

3 

3,5,11,27 
4 


15 

2,4 

5,27 

5 


L30 


2.04 
320 

2.40 

4.25 
390 
2.90 


311 


4.19 


2.10 


3.52 
335 
1.70 
1.90 

2.51 


16 


27,28 


28,29 

3,18,23 
23 
3 


29 

23 

27,28 


27 
29 
27 

1,3,6,7.28 
27 
27 

26,27,28 


Dtg. 

84 

87 
90 


21 
21 
21 
21 


88  21 

84  '    14,22 


Den.  Deg. 

55  74.2 

54  15.6 

52  73.0 

52  74.7 


7a. 
1116 

'  7*ii 

4.32 


57 

48 


75.8 
68.0 


9.73 
2.45 


79 
67 
89 

88 
64 


88 
88 
86 
90 


20 
20 
20 
19 
20 


50 
43 
48 
54 
44 


73.5 


I  69.7 

t  ea  2 

7L5 
72.4 

68.7 


84 


85 


20 
20 
20 
20 


46 
47 
47 
43 


72.1 

70.8 
6a  2 
70.8 


21,22 


81 


14,20 


21 


70.3 


49     65.9 


44  |  66. 


am 

6.19 
7.64 

10.00 


6.50 

4.40 

12.63 

5.69 


7.14 


a  30 


40    64.4       1.01 


78 

80 
89 

78  i 


20,21 

13,21 
20 
23 


45! 


G4. 5  i    2.  10 


38  ,  62.9 
3G     65.3 

39  '  64.0 


a  95 
L40 
0.10 


87 
86 
82 


78 
81 
79 
80 
82 
90 
84 


21, 31 
21 
20 


21 
20 
21 
14 
22 
13,21 
20,21 


42  | 

40  ' 
37  ' 


32 
42 
37 
36 

4t 
41 
44 


64.2 

1. 11 

(13.7 
62.2 
61.8 

2.13 
a  74 

57.8 
61.9 

3.17 

57.8 

61.9 

59.1 

eae 

60.2 

63.5 

64.4 

61.1 

1.80 
3.64 
2.15 
2.90 
0.70 

2.41 
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State  and  station. 


KENTUCKY. 

Pine  Grove 

Danville 

Shelby  City 

Near  Louisville.. 


SKFTJCXUKU. 


Date. 


Averages. 

OHIO. 


Salem 

Steabenville . . . 
Painesville  .... 
Mllnersville... 

Cleveland 

Wooster 

Pennsville 

Gallipolis 

Adams' Mills.. 

Oberlin 

Kelley'e  Island. . 

Sandusky 

Carson 

North  Fairfield 

Gambler 

Westerville 

"WUliamsport . . . 
North  Bass  Island 

Marion 

Hillsboro  

Bowling  Green... 

Kenton 

BeUefontaine 

Urbana 

SSES"?*::::::: 

Carthagena 

Jackson  burg. 

Mt  Anburn  inst. 

Cincinnati,  (H)... 

Do...  (P)... 

College  Hill 


8 
8 
7 
7 


I 

s 

4 


S 


s 


Deg. 

86 

85 
92 


9 

8 

8 

8,9 

1.8 

8 

8 
8 
8 

1,7,« 
1 
1 
1 
8 

16,24 
8,9 


Averages. 


JOCinOAX. 


Detroit 


Monroe  City 

Ann  Arbor 

Alpena 

State  Agr'IColl.. 

Litchfield 

Cold  Water 

Or'd  Bapids,  (H) 
Do......(S), 

Northport 

Otsego 

Copper  Falls 

Ontonagon 


Averages. 


INDIANA. 


Aurora 
Vevay . 


1 

8 

8 

8 

9 

8 

8 

8 

7.8 

7,8 

7,8 

8 

8 

7 

8 


8 

1,8 

8 
8 
8 
7 
8 
7 


7 

«.7 

7 

21 


7 
•8 


Date. 


2 


§ 


J 


20 
6,20,21 

20 
5,20,21 


87 
84 
82 
87 
82 
96 
90 
88 
89 
86 
86 
87 
89 
90 
80 
91 


Deg. 
58 
62 
56 
51 


Deg. 
69.7 
72.8 
70.4 
72.0 


71.2 


92 
88 
84 
95 
95 
90 
92 
92 
90 
88 
90 
87 
95 
88 
96 


92 

88 

89 
74 

90 
87 
89 
89 


82 

100 

76 

78 


( 

95 
90 


20 
20,21 
12 
19 
20 
22 
12 
21 
22 
13 

11,12,201 
20 
12 

5, 11, 12 
21,22 
20 


3,4 

12,20 

12 

19 

29 

3 

5.21 

21 

5 

12 

18 

12 

12 

21 

19,20 


5,20,21 
.20 


48 
49 
50 
48 
50 
46 
48 
48 
46 
46 
62 
51 
50 
55 
46 
51 


61 
49 
53 
46 
58 
52 
54 
53 
55 
54 
56 
57 
57 
59 
59 


65.8 
68.8 
65.4 
66.8 
64.7 
69.7 
66.9 
70.3 
67.7 
65.6 
70.5 
64.7 
68.3 
69.0 
64.8 
68.5 


70.4 
66.3 
67.8 
69.7 
71.9 
68.0 
69.0 


68.5 
70.8 
71.4 
72.0 
72.0 
72.6 
72.6 


68.7 


53 

58 

51 
52 
41 
49 
44 
49 
47 
50 
41 
44 
50 


56 
53 


67.3 

71.2 

64.8 
61.9 
63.7 
64.9 
65.4 
67.6 
63.0 
62.7 
67.6 
57>4 
61.7 


In. 
a  61 
3.50 
3.35 
2.38 


a  21 


2.75 
2.73 
4.56 
3.00 
4.76 


0.65 
1.43 
1.73 
2.55 
1.50 
1.83 
2.40 
1.42 
2.74 
1.37 


1.53 
1.10 
0.69 
2.85 
7.65 
1.50 
0.47 
0.50 
1.50 
1.80 
1.39 
0.49 
0.30 
0.70 
0.15 


1.93 


64.6 


72.5 
.71.4 


1.71 

2.26 

2.42 
2.97 
2.85 
4.20 
1.81 
2.77 
a  10 
2,75 


OCTOBER, 


Date. 


27 
1,16 

27 


27 
16,17,27 
27 
1 
16,27 
16,24 
27,28 
27 
27 
16 
16 
16 
16 
24 
27 
27 
10,28 
.  16 
16 
27 
16 
3 
16 
27 


27 


17 

16 

16 

1 

1,3 


27 

16 

16,24,27 
1.2 


Date. 


i 


a. 

0 


Deg. 
76 
79 
76 
81 


1.05 


2.54 


a  42 
%L20 


24 
3 
7 

24 
1 


2 
2 


.25 

»«7 


21,22,31 


14,21 
22 


76 
70 
72 
68 
73 
80 
74 
76 
77 
76 
73 
75 
72 
70 
70 
76 
84 
76 
74 
74 
82 
70 
74 
75 


78 


19,31 
19 
19,21,31 
10,19,22 

18,22 
19 
22 
21 
14 

18,31 
18 
19 
31 

18,31 
23 
31 
23 
31 
29 
31 

29,31 

30,31 
31 

29,31 


31 


76 

76 
77 
78 
84 


31 
31 
31 
31 
19,20,31 


78 

82 

72 
70 


72 
76 
80 
73 
74 


73 

70 


80 
80 


31 

31 

18 
31 


29 


29 
29 
31 


26 
25,26,29 


.31 


Deg. 
38 


41 
37 


33 
36 
40 
30 
37 
30 
37 
36 
32 
32 
41 
39 
38 
38 
34 
33 
30 
41 
36 
39 
36 
37 
33 
34 


37 


38 
39 
38 
39 
42 


31 

38 

34 
35 


32 


33 
31 
35 


29 
34 


}36 
{39 


Deg. 
56.8 
62.9 

5a  o 

59.8 
59,4 


58.5 
55.7 
53.9 

'53.T 

54.6 

58.8 

58.0 

55.3 

53.1 

57.8 

55.7 

55.6 

55.6 

52.7 

54.8 

57.7 

57.3 

53.0 

55.2 

56.5 

5L8 

53.7 

54.9 


54.4 


57.7 
58.8 

5a  1 
59.0 

60.1 
55.7 


53.8 

59.1 

52.2 

51.8 


-** 
% 
S 


1 


o 

g 


a 

•a 
« 


In. 

2.24 

1.46 

2.48 
a  89 

2.52 


2.35 
1.90 
9.13 
a  80 
5.96 

*L*20 

*i*37 
a  35 
a  13 
4.64 
2.90 
a  45 
2.70 
2.77 
a  95 
3.59 
2.84 
2.32 
4.85 
4.70 
a  86 
4.00 


51.8 
52.7 
53.0 
52.6 
51.4 


42.7 

48.9 

5L8 


57.3 

.58.1 


1.38 


a  30 
2.67 
2.77 
a  23 
a  69 

3.44 


4.78 

3.73 

3.53 
4.20 


5.98 
4.75 
5.07 
4.84 
a  00 


2.80 


4.77 


;3.57 
2.43 
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Meteorology  of  1870— ConfcnnttL 


State  and  station. 


Average 


WI8C0XSIN. 


Sturgeon  Bay 


Manitowoc 
Hinghnm 
Milwaukee 
Geneva  — 

Waupaca 


Ixdiaxa— Cont'd. 

Mount  Carmel...1 
Sptoeland 
JLaeonia 
Columbia  City 

Knightstown  . 

Warsaw 
Indianapolis 
Hear  La  Porte 
Rensselaer 
Annapolis 

Mercm, 

Hew  Harmony. 
Harveystrarg . . 

Averages 

iLuxoia. 

Chicago 

Near  Chicago 

XTanston 

Marengo 

Charleston 

Mattoon 

Aurora . 


Louisville 


Ootoonda 
Belvidere 
Ottawa 

Decatur 

Paaa 

Winnebago 
Bochelle 
Wyanct 
Hennepin,  (S) 

Do.  ..((».. 
Peoria 
Havana 
Waterloo 
Dubois 
Oalesbnrg 
Manchester 
Mount  Sterling. 
Andalusia 
Oqnawka 
Augusta 
Warsaw 
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Meteorology  of  1870— Continued. 


State  and  station. 


TVis.— Cont'd. 


Embarrass... 
Kooky  Bun.. 

Madison 

Edgerton.... 

Mosinee 

Bamboo 

Tunnel  City. 
Bayfield 


Averages. 


mHKBSOTA. 


Beaver  Bay. 
St  Paul..... 


Minneapolis 

Sibley 

Xoniska .... 


Litchfield. 
New  Uhn. 
Madelia... 


Averages. 

IOWA. 


Clinton 

Dubuque  

Montioello 

Muscatine 

Bowen's  Prairie. . 
Fort  Madison.... 

Guttenberg 

Mount  Vernon. . . 

Iowa  City 

Independence 

Near  Independ'e. 
Kockford.VT.... 
Iowa  Falls 


SEPTEMBER. 


OCTOBER. 


Bate. 


7 
7 
7 
7 

11 
7 

29 
9 


1 


19 
21 

21 

15,21 
10,12, 
19,21, 
29 
10 
15 
15,27 


7 
7 
7 


Webster  City. 
Boonesboro .... 

Fontanelle 

Grant  City 

Sao  City 

Logan  

Woodbine 

West  Union.. 

Averages^ 

mssouBx 

St  Louis 

Allen  ton 

Hematite 

TTftymjfrfl] 

Kolla 

Jefferson  City. . 
Kansas  City . . . 
HarrisonviOe . . 

Oregon 

Corning 

Averages.. 


30 


°7t 

84 
63 

88 
79 
88 
92 

78 


} 


79 
81 

82 

80 

76 

82 
81 
85 


26,29,30 
25 
24,25 


85 

88 
90 


6,7 

82 

8 

87 

7 

87 

7 

83 

7 

90 

7 

88 

7 

86 

7 

82 

7 

84 

6,15 

84 

.  10 

90 

6 

84 

5 

87 

6.7 

86 

20 

84 

6 

84 

87 


0,7 

89 

7 

97 

7 

94 

6,7 

88 

6 

91 

1 

91 

6 

84 

6 

88 

6 

'91 

7 

88 

Date. 


12 

12 

5 

4,19 

4 

20 

11,28 

1 


{ 


28 
.    6 

2J23, 
25,26, 
30 
2 

20 


4 

19 

18 


11 

19 

19 

11 

4, 5, 9, 18 

19 

12,19 

4 

1,2 

2 

28 

2 

2 

2 

24 
o  4 


13,19 


25,30 
25 
25 
25 
25 
25 
4 

27,28 
4 

24,30 


50 
54 
50 
43 

49 

48 
48 


\ 


42 
53 

50 

43 

46 

50 
46 
50 


56 
51 
50 


54 
51 
49 
52 
56 
54 
57 
52 
56 
50 
47 
47 
51 
48 
52 
48 


54 


56 
52 
52 
54 
53 
5ft 
55 
54 
54 
54 


61.8 
64.7 
61.2 
67.7 
60.1 
64.2 
64.3 
61.9 


•8 

g 

§8 


In. 
3.35 
2.50 
4.00 
7.10 
10.20 
1.69 
2.20 


63.5     a  68 


59.4 
64.8 

63.5 

64.1 

60.2 

63.8 
65.8 
67.0 


63.6 


1.82 
3.28 

4.07 

1.55 

2.50 

5.00 
2.01 
4.15 


3.05 


67.9 
65.9 
67.7 


65.2 
67.4 
64.6 
64.9 
67.8 
65.9 
66.1 
63.7 
69.2 
63.0 
64.0 
63.6 
65.4 
65.3 
63.5 
62.2 


66.9 


65.5 


71.8 

68.8 
71.2 
68.  C 
70.3 


2.65 
a  98 
3.95 


2.33 
4.52 


6.67 

5.65 

5.26 

9.33 

8.04 
12.08 
11.75 
7.11 
4.60 
9.90 
7.00 
5.16 


6.47 


1.08 
0.99 
1.37 
7.30 
2.33 


68.2 
6R2 
67.9 
68.1 

3.25 
4.11 
4.20 
4.73 

69.3 

3.26 

Date. 


2,23 

2 

1 

1 

1,8 

2 

1,2 
« 


13 
2 

1 

2 
o 

1,2 
2 
2 


24 
1 
1 

24 

15,24 

1 

1 

23 

1 

1,2,23 

1 

1 

2 

2 

2 

2 

2 

1,2 

1,2 

1 

1 


27 
15 
24 
15 
15 
15 
24 


1 
23 


73 
70 
84 
75 
73 
80 
74 


80 
81 

80 

79 

76 

78 
82 
86 


79 
72 
82 
75 
70 
73 
78 
76 
75 
77 
76 
75 
76 
75 
78 
76 
79 
80 
77 
74 
82 
88 


79 
85 
85 
80 
81 
83 
78 


82 
82 


Date. 


21 
31 
31 
31 
31 
31 
31 
18,31 


31 
31 

31 

31 

31 

25,31 
31 
31 


30,31 
31 

18,31 
31 
31 
18 

18,22 
31 
31 
31 
31 
31 
13 
31 
31 
31 
31 
31 

28,31 
18 
31 
31 


31 
31 
31 
18,31 
31 
31 
31 


31 
31 


°& 

28 
29 
27 
22 
28 
26 
28 


26 
21 

20 

16 

20 

26 
26 
24 


28 
26 
26 
28 
22 
32 
25 
24 
25 
24 
26 
26 
38 
24 
22 
28 
27 
30 
32 
25 
20 
24 


37 
29 
29 
34 
30 
33 
30 


33 
30 


! 

p. 


3 


Deg. 
48.1 
50.8 
50.6 
53.0 
44.9 
50.6 
49.6 
47.4 


50.1 


47.3 

4a  2 

47.0 

46.2 

45.3 

46.2 
49.0 
48.6 


47.2 

'  T  —  ~ 


51.8 
50.7 
51.8 
52.1 
50.9 
54.2 
49.3 
50.1 
51.8 
49.7 
50.0 
50.8 
57.1 
47.3 
48.1 

4a  4 

51.1 
50.0 
48.3 
51.4 
50.0 
51.4 


50.7 


59.2 
56.8 
57.4 
55.5 
56.9 
60.0 
55.6 


56.1 
54.7 

56.9 


I 

rs  © 

§3 


3 


In. 

1.59 

0.88 

2.04 

1.80 

a  85 

2,75 

0.70 


2.30 


0.95 
1.95 

2.05 

0.50 

1.10 

1.10 
0.73 
0.75 

Tl4 


2.50 
1.22 
1.55 
3.95 
L35 
4.68 


3.16 

Too 

"4.04 

2.06 
2.94 
4.63 
0.65 

*i.*io 

2.03 

L95 

2.43 


a  34 
4.13 
4.45 
4.90 
a  56 

'6.85 


6.14 
5.65 
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Meteorology  of  1870—  Continued. 


State  and  station. 


—i 


KANSAS. 


SEPTEMBER. 


Date. 


Atchison 

.Wilhamstown  .. 
Leavenworth  . . . 
Williamsburg. . . 
Olathe 

Paola 


Baxter  Springs.. 

Lawrence 

Holton 

State  Agr'l  Coll. 

Sodncil  Grove..., 
touglass 


Averages. 

NEBRASKA. 


Omaha  Agency  . . 

DeSoto 

Believue 

Nebraska  City . . . 
Newcastle 


6 
6 
7 

6,7 
6 

6 


6 

6,7 

6 

6 

5,6 


t 

90 
88 
86 
88 

89 


92 

89 
91 
93 
90 
90 


4 

4,23 

34,27 

25 

24 

27 


24,30 

34,25,28 
25 
24 
23,24 
23 


6 

91 

6 

89 

7 

89 

6 

92 

20 

87 

Averages. 

UTAH. 

Coalville 


CALIFORNIA. 


Monterey . . . 

Chico 

watsonville 

Cahto 

Visalia 


Averages 

MONTANA. 

Deer  Lodge  City. 

COLORADO. 

Denver 


21,22 
21,22 


1,2 
1,2 


85 


80 
96 


95 
97 


9,11 


WASHINGTON. 

Port  Angeles . . 
Cathlamet 


OREGON. 


Portland. 

Eola 

Astoria.. 


2 
I 


2 

2 

22 


84 


89 


68 
88 


91 
85 
76 


Date. 


4 

24 

3,4 

4 
24 


26 


19 
23 


25 
23 


54 
52 
55 
51 

52 


60 

55 
51 
52 
54 
52 


50 
49 
53 
51 
43 


34 


48 
54 


51 
53 


7,22 


22,24,36 


26 


40 


£ 

04 

a 
9 


I>eg. 
68.3 
69.0 
67.6 
67.7 
67.8 

G8.4 


74.4 

67.9 
67.8 
68.3 
69.4 
68.3 


6a  7 


67.3 
63.6 
66.3 
65.9 
62.7 


65.2 


5a  2 


63.2 
72.7 


66.5 
71.7 


ea  5 


52.3 


60.1 


21 

50 

21 

39 

20 

49 

24 

45 

20 

51 

57.4 
59.2 


63.4 
59.3 
58.7 


In. 
4.20 
4.09 
'4.60 


3.15 
2.69 

4.70 

2.82 
5.00 
4.57 
7.50 
4.03 


4.30 


4.46 
6.79 
6.60 
7.10 
11.50 


7.29 


0.00 


0.20 


a  20 


1.62 


2.85 


4.50 


0.45 
0.71 
3.04 


NOVEMBER. 


OCTOBER. 


Date. 


2 
2 
1,2 
3 
1 

«,   4 

24,26 

3,14 

15,26 

29 

1 

2 

23 

2 

5 

t 


9 

2 

2 

1,2 

13 


6 

7 

15 

7 

7 


5 


2 

6,8 
5,6 


I 


a 
•a 

CJ 


Deg. 
79 
86 
80 
82 
79 


Date, 


78 

80 

79 

81 
78 
80 
82 


78 
79 
79 
79 
69 


82 


90 
99 
98 
94 
90 


61 
83 

63 


77 
72 
67 


31 
31 
31 
12 
31 

31 


20 

31 
22 
31 
20,31 
31 


18 
31 
31 
31 
18,24 


29,30 


24 

18,19 

25 

26 

16,19 


24 
27 

18 


27,28 

25,27 

25 


B 


a 

mm* 

a 


32 
36 
32 
26 

26 

36 

32 
22 
20 
28 
32 


32 
29 
30 
28 
23 


23 


40 
40 
36 
31 
40 


6 


27 


42 


36 

28 
38 


c* 
u 


3 


56.2 
5a  5 
56.8 
55.8 
55.9 

57.1 


62.4 

56.5 
55.8 
56.6 
60.5 
57.2 


57.4 


54.1 

sa  8 

53.7 
53.4 


53L0 


46.0 


sa  5 

63.8 
61.2 
63.0 
61. 1 


i 

a 

§s 

a 
& 


54.0 

4a  i 

52.1 


DECEMBER. 


In. 
9.20 
7.95 
9.85 


6.10 
5.67 

7.20 

6. 96 
7.23 
5.06 

a  45 

6.45 


7.: 


0.T7 
a  88 
2.32 
2.55 


L63 


0.46 

a  ot 

0.86 


CI.  5 

0.54 

3a  5 

0.66 

47.8 

0.68 

51.7 

3.50 

i 

a  55 

0.90 

i.«s 


MAINE. 


Hoalton 
Orono. 


Sorry .*.... 

Willlainabarg  . . 
West  Waterville 


3 

58 

30 

15 

33.5 

3 

57 

30 

21 

36.6 

3 

59 

17,30 

20 

38.7 

3 

47 

22 

16 

31.2 

3 

61 

22 

24 

37.6 

6.01 
5.61 


5.75 
4.34 


11 

50 

24 

—10 

2 

43 

24,30 

—  5 

2,13 

46 

25 

—  3 

2 

40 

25 

—10 

2 

46 

25,30 

0 

23.9 
24.4 
26.7 

ia  2 

26.8 


5.10 
3.01 

2.GS 
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Meteorology  of  1870 — Continued. 


State  and  station. 


Make— Contd. 

Gardiner 

Lisbon •. 

Norway 

Cornish 

Corniahville 


Averages. 


NEW  HAXPBHIBX. 

Stratford 

Whitefield 

Mt.  Washington.. 

Tamworth 

ContoocookriUe . . 
Goffstown  Center 


Ayerages 


VERMONT. 

Lunenburg 

North  Craftsbury 

Sooth  Troy 

Newport 

East  Bethel 

Woodstock 

Near  St  Albans. 
West  Charlotte . 

Panton 

Castleton 


Ayerages. 


MASSACHUSETTS. 

Kingston 

Topsfleld 

Lawrence 

Newbury 

Georgetown 

Milton 

Cambridge 

North  BOlerioa . 
West  Newton... 

New  Bedford 

Worcester 

Mondon 

Lunenburg 

Amherst 

Richmond 

Williams  College 

•HilM^JAltt 


Ayerages. 


ROODS  SSLAKD. 

Newport 


OOKKBCTICUT. 

Colombia 

Jiiddletown 

Sonthington 

Colebrook 

Brookfleld, 

Round  Hill 


NOVEMBER. 


Date. 


Ayerages. 


3 
3,27 
3 
3 
3 


2 
2 
25 
5 
2 
3 


It 

58 
59 
60 
61 


9 
2 


9 
9 

2,5 
3 

2,9 
9 
9 


9 


2 
3 
3 
3 


3 
2 
3 
2 
2.9 
*2 
2 
9 


58 
59 
27 
56 
63 
63 


Date. 


17 
17 
17 
22 
22 


56 
02 


55 
63 
51 
62 
CO 
59 
62 


66 


65 


16 
22 
30 
17 
17 
16,17,18 


22 
22,30 


30 
16 
16 
30 
16,20 
20 
16 


17,30 

'""ri 


65 
68 
68 
66 


61 
62 
66 
65 
61 
60 
62 
58 


2 
2 
2 
9 
6 


66 


68 
66 
63 
62 
65 


17 
17 
17 
17 


19 
19 
17 
19 
17 

11,17 
16 

16,19 


Deg. 
fin 
18 
19 
24 
24 


12 
13 

0 
15 
19 

26 


18 
13 


18 
17 
15 
19 
20 
19 
22 


28 


25 


23 
25 
27 
16 


17 


20 
20 
19 
19 
17 


29 
27 
23 
26 
25 
26 
18 
18 


28 


24 
19 
25 
20 
23 


1 

& 

§ 


a 


Deg. 
39.5 

38.7 
35.9 
36.5 
37.9 


36.6 


34.6 
33.5 
16.5 
35.7 
41.3 
38.9 


33.4 


33.7 
31.7 


35.5 
35.6 
34.2 
34.8 
3d  4 
35.5 
37.3 


35.2 


43.4 


41.1 


41.0 
43.4 
44.0 
40.5 


a 

ss 


In. 
4.19 
3.40 
3.40 
3.89 
4.60 


4.58 


5.42 
4.58 


4.05 
i*34' 


4.10 


6.15 
3.29 


4.81 
2.40 
1.87 
2.30 
2.38 
2.38 
1.64 


3.02 


2.65 


3.62 


4.53 

3.08 


43.4 
40.3 
40.4 
40.3 
39.1 
37.4 
37.1 
33.6 


40.4 


42.3 


42.5 
41.3 
41.4 
37.5 
43.6 


41.3 


2.50 


3.15 
3.48 
a  40 
2.55 
3.28 

a  12 

2.25 
3.98 


3.20 


Date. 


2 
2 
2 
1 
2 


2 
1 

13 

1 

1,2 

2,5 


2 
1 


1,2 
1 

2 
2 


3 

M 
2 
2 
2 
2 
2 
2 
5 
2 
l.M 
4,13 
2 
2 
5 
1 
4 


2.38 


3.40 
2.45 
2.88 
3.09 
2.35 


2.83 


DBCSMBBB. 


2 


7 

4 
4 


2 
4 


50 
46 
47 
47 


44 
45 
29 
49 
50 
48 


40 
41 


45 
44 
42 
49 

46 
47 


Date. 


24 
24 
24 
25,30 
25 


30 
30 
24 
24,30 
25 
25 


1 
1 


s 

a 

9 


ft 

—  9 

—  4 

—  1 
0 


-12 

-19 
-15 
-13 
-2 
-2 


Deg. 
27.0 
25.8 
23.7 
25.8 
26.3 


24.9 


25 
30 
30 


25 
30 
29 

30 
30 
30 


53 
48 
50 
50 
50 
65 
53 
50 
56 
51 
48 
50 
50 
47 
47 
49 
56 


51 


58 
55 
53 


60 
51 


25,30 
30 
30 
30 
25 
30 
25 
25 
25 
30 
25 
30 
30 
30 

25,29 
30 
25 


25,30 


30 
30 
30 


30 
30 


-18 
48 
-16 


-13 
-12 
-11 
-  4 
-12 
-3 


0 
2 
0 
1 
4 
3 
4 
5 
6 
4 
5 
2 
0 
1 
2 
3 
4 


10 


0 
2 
1 


10 
0 


20.9 
31.9 
11.5 
25.3 
29.3 
24.6 


21.8 
18.8 
18.1 


24.4 
22.6 
22.5 
27.7 
24.9 
26.7 


23.1 


33.0 
28.9 
3a  6 

3a  I 

29.8 
34.1 
33.0 
3a  5 
33.1 
32.1 
29.1 
28.2 
28.4 
28.0 
27.6 
26.6 
25.6 


2 

S 

%i 

Sg 


3 


35.6 


3ao 

31.2 

3a  5 


34.8 
29.5 

313 


In. 

2.82 

2.25 

1.85 

2.20 

3.00 


2.77 


1.70 
1.13 


2.25 
"L*69 


23.9       1.69 


0.80 
2.28 


2.02 
2.56 
2.70 
1.44 
2.12 
a  47 


1.80 


a  15 
3.39 
a  03 


4.45 
2.38 


4.35 
a  35 
4.10 
1.20 
5.02 
1.84 
1.75 
a  76 
0.95 


29.921    2.84 


a  06 


a  47 
2.30 
1.92 


1.68 
2.34 


r{c 
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State  and  station. 


NEW  YORK. 

Moriches 

South  Hartford . . 

Caldwell 

Garrison's 

Throg'sNeck... 
White  Plains 

Cooper  Union 

Plafljosh.w 

Brooklyn 

Glasco 

Newbnrg , 

Minaville 

Cooperstown...* 
Goaverneur 


North  Hammond . 

Utica 

South  Trenton... 

Cazenovia 

Oneida 

Depauville 

Oswego 

Palermo 

North  Volney 

Nichols.. ........ 

Newark  Valley  . . 

Himrods 

Little  Genesee. . . 

Angelica 

Sospens'n  Bridge. 


Averages. 


NEW  JKBSBY. 

Paterson 

Newark 

South  Orange 

Trenton 

Rio  Grande 

Moorestown 

New  Germantown 

Haddonfield 

Greenwich 

Vineland 


Averages... 

PENNSYLVANIA. 


Nyces  ....... 

Hamlinton 

l>y  berry 

Fallsington 

Philadelphia 

Germantown,  (M). 

Do (T). 

Horsham 

Plymouth  Meet'g. 

Egypt 

FactoryviHe 

Heading 

West  Chester. . . . 

Parkersvilte 

Tamaqna 

Catawissu 


NOVEMBBB. 


Date. 


2,9 

2 

o  k 

*.,  u 

9 
1,9 
2 
9 
8 
9 
15 
2 
2 
2 
2 

2,3 

2 
2 
2 


2 
2 


9 

9 

29 
o 

2 

28,29 

2 

2 

9 

2,29 


68 
54 
58 
64 
72 
65 
65 
66 
58 
66 
60 
64 
63 

65 

59 
61 
62 


2 

66 

2 

63 

2 

63 

2 

65 

66 

O 

66 

2 

63 

2 

68 

2,8 

65 

8 

67 

8 

66 

9 

64 

9 

65 

9 

69 

0 

74 

2 

69 

9 

72 

29 

65 

9 

70 

9 

71 

9 

71 

64 
70 


68 
70 
67 
66 
67 
68 
60 
64 
67 
67 
64 

70 


Date. 


17 
16 
16 
16,19 
19,20 
16 
20 
19 
19 
10 
19 
15 
16 
22 

22 

16 
22 

22 


22 
22 
16,22 
22 
16 
16 
19 
11 


19 
22 
22 


16,20 
19 
19 
20 
20 

16,20 
19 
20 
25 
20 


16 
16,17,19 


19 
20 
19 
20 
20 

17,20 
18 
16 
16 
22 

17,19 
....... 


Beg. 
16 
22 
14 
25 
26 
29 
30 
29 
32 
22 
29 
20 
19 
14 

24 

20 
16 
15 


20 
25 
19 
21 
17 
14 
20 
12 


23 

22 
22 


27 
34 
25 
29 
25 
26 
20 
26 
30 
25 


15 
25 


27 
30 
28 
27 
26 
26 
20 
17 
29 
23 
24 

*22 


39. 

40.7 

35.6 

40.9 

44.9 

45.2 

46.7 

4a  e 

46.7 
37.0 
44.7 
36.6 
37.0 
34.5 

39.4 

37.6 
34.9 
36.8 


36.8 
39.6 
36.1 
38.3 
37.1 
36.9 
37.4 
35.8 


39.9 
38.5 
40.0 


39.4 


43.3 
43.7 
43.1 
47.9 
46.7 
43.4 
42.1 
43.3 
46.3 
44.2 


44.4 


37.5 
40.0 


44.5 
40.9 
4L1 
44.9 
4a  3 
43.4 
41.5 
37.4 
46.1 
42.2 
42.7 

40*4 


* 


In, 

3.37 

1.13 

2.15 

2.22 


2.41 
0.93 
2.25 
2.70 
1.90 
1.60 
1.92 
1.71 

2.14 

2.09 
2.58 


1.95 
2.75 
3.00 


1.00 
0.69 
a  15 


2.85 
2.54 
2.89 


2.16 


2.68 
2.46 
a  18 
1.67 
4.75 
1.95 
1.68 
1.88 
1.65 
2.80 


2.47 


2.22 
1.50 


1.50 
1.97 


fi.23 
1.30 
2.27 


1.83 
2.09 
1.99 
1.42 


DECEMBER. 


Date. 


2 

1 

2 

1,2 

4,5 

3 

2 

11 

5 

2,7 

2 

1 

5 

1,2,6 

1.2,3, 

4,13 

4 

1,4 

5 

2,4 

2,4 

1 

5 

4,5 

5 

5 

1,4 

4,5 

5 

4 

4 

5 


2,5 

2,4 

4 

5 

4 

4,5 

2 

4,12 

5 

4,5,12 


1,4 
4 
4 

4,5 
5 
1 


4 
4 
4 

5 
4 

4 

2,0 

5 


Beg. 
51 
54 
46 
50 
52 
53 
55 
55 
56 
56 
54 
48 
50 
44 

j  46 

47 
48 
48 
47 
44 
48 
47 
47 
S3 
56 
50 
50 
55 
52 
47 
49 


53 
53 
56 
58 
57 
57 
54 
55 
58 
57 


50 
52 
52 
56 
59 
60 


57 
58 
55 
53 
99 
57 
56 
48 
60 


Date. 


30 
30 
30 
30 
30 
30 
30 
29 
30 
30 
30 
29 
23,29 
29 

29 

29 
29 
29 
29 
29 
29 
29 
29 
22 
30 
29 
29 
29 
29 
29 
29 


30 
30 
30 
30 
24 
30 
30 
30 
24,25 
25 


30 
30 
30 
30 
24 
30 


30 
30 
30 
30 
24 
30 
30 
26 
23 


2 
& 


I- 


Deg. 

—  4 

—  9 
—20 

7 
4 
4 

12 
9 

10 

—  3 
9 
0 

—  2 
—17 

—  8 

—  4 

—  « 

—  5 

—  4 

—  9 
2 

—  9 

—  4 
2 

—  8 
0 

—  3 

—  2 
7 
4 
2 


5 
6 
2 
8 

10 
5 
2 
5 

11 
7 


0 
-9 

6 
12 

2 


6 

1 

4 

-  2 

12 

5 

1 

-10 

9 


& 


a 


29. 

28.4 

24.1 

3&0 

32.7 

32.8 

35.9 

34.4 

35.8 

3a  2 

33.0 

25.2 

25.0 

91.3 

25.0 

27.4 
24.6 
23.5 
27.8 
24.2 
29.0 
24.9 
27. 0 
28.3 
27.5 
26.7 
25.8 
28.1 
23.3 
28.1 
29.3 


23.3 


32.7 
33.4 
31.8 
37.0 
34.5 
33.6 
3L3 
33.4 
35.5 
34.1 


3X7 


25.8 
32.0 
25.5 
33.0 
36.  i 
3X3 


In. 

3.36 

LT3 

2.81 

2.06 


2.83 
3.19 
L85 
*.» 
1.33 
L30 
L96 
X34 

2.30 

asi 

2.45 


3.54 
3,51 
3.33 
L55 


2.21 
L44 

a« 


2.19 

2.  a 

0.98 
4.30 
L® 
L88 
L» 
1.49 
2.32 


33.1 
33.1 
31.6 
27.7 
36.1 
3LP 
32.8 
25.6 
35.2 


2.03 


1.04 
1.13 
1.55 
1.80 
2.19 


1.56 
1.49 


t65 
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State  and  station. 


Penn.— Cont'd. 


Ephrata 

Mount  Joy 

Carlisle 

Fountain  Dale . . 

Tioga 

Lewisburg 

Grampian  Hills.. 

Johnstown 

Franklin 

Pittsburg 

ConnellsviUe 

Brownsville 

Newcastle 

Beaver 

Canonsbnrg 


Averages. 


DELAWARE. 


Milford 
Dover  . 


MARYLAND. 


Woodlawn 

Fallston 

Annapolis 

Woodstock  Coll. 
Mt  St.  Mary's  .. 


Averages — 

DIST.  OF  COLUMBIA. 

Washington 

VIRGINIA. 

Johnsontown  .... 

Hampton 

Sorry  C.H 

Comoro 

Vienna 

Fairfax  C.H 

Accotink 

Piedmont 

Piedmont  Station. 

Staunton 

Lexington 


Lynchburg  

KearWytneville. 

Averages 

NORTH  CAROLINA. 

Goldsboro 

Warrenton 

Oxford 

Albemarle 

Statesville 

Asheville,(A).... 
Do.. .(H).... 


Averages. 


NOVEMBER. 


Date. 


29 

2,17 

29 

2,28,29 
o 

2 

2 

2 

2 

2 

2 

2,8 

2,8 

2,8 

2 


5 
9 


9 

29 

9 


29 


9,29 


9 

2,5 

9 

9 

29 

1 

9,29 

13,29 

27,29 

13,14 

13 

2,13 


3,  fl,  9 

9,30 

9,13 

13 

9 

2 

1,2 


Deg. 
64 
C7 
66 
62 
64 
61 
64 
67 
67 
67 
71 
70 
60 
65 
78 


65 
73 


67 
72 
74 


64 


65 


76 
72 
78 
71 
69 
70 
68 
67 
C9 
66 
66 
68 
66 


80 
69 
70 
76 
66 
69 
66 


Date. 


16,19 
16 
20 
20 
16 
16 
11 
11 
11 
19 
19 
19 
11 
11 
11 


20 
20 


20 
20 
20 


20 


19 


20 
20 
20 

16,19 
20 
16 

19,20 
20 
20 

16,19 

16,20 
20 
20 


17 
21 
20 
20 
19 
20 
20 


"2 

29 
24 
29 
16 
20 
18 
24 
24 
29 
24 
26 
23 
27 
22 


24 

28 


24 
27 
25 


25 


31 


28 
25 
20 
31 
32 
23 
24 
22 
20 
29 
18 
31 
20 


28 
32 
26 
15 
18 
19 
18 


Deg 
43.4 
45.1 
42.7 
43.6 
37.3 
39.6 
34.6 
40.1 
38,0 
43.0 
41.6 
44.0 
40.6 
41.7 
41.7 


41.7 


44.3 

46.7 


44.5 
47.0 
49.1 


43.4 


46.0 


46.5 


50.0 
49.9 
49.4 
49.2 
46.8 
39.2 
44.8 
44.3 
41.8 
44.9 
41.3 
49.2 
41.9 


45.5 


53.4 
49.3 
47.2 
46.3 
4a  0 
44.7 
44.1 


47.3 


5 
9 


* 


11 


Jn. 
1.59 


L75 
1.28 
0.75 
L60 
1.55 
1.32 
2.35 
1.30 


2.20 

Tie" 


1.68 


2.20 
1.10 


2.24 
1.66 

1.82 


1.83 


1.89 


1.37 


2.00 
1.55 
2.54 
0.94 
1.30 
0.50 
1.75 
1.80 
2.00 
1.56 
1.77 
1.63 
1.55 


1.61 


2.00 
1.90 
2.40 
1.97 
0.75 
1.80 


1.80 


DECEMBER. 


Date. 


4 
4 
3 
4 
4 
5 
4 
5 
5 
5 
4 
5 
4 


5 
2 


2 
4 
4 

4 
5 


5 


5 


G 


0 

P 

I 


It 


4,5 


5 
5 
5 


4,5 

4,5 

4 


5 


4,5 
5 
4 

4 


5 
5 
5 


I 


2,4,5 
2 
5 


5 


61 
61 
54 
57 
51 
60 
55 
57 
62 
62 
55 
56 
62 


24 
24,30 
30 
24,30 
24 
24 
23,24,29 
24 
24 
24 
25 
24 
24 


58 
58 


60 
65 
60 
59 
59 


58 


66 
65 
71 
61 
59 
60 
60 
63 
64 
60 
65 
62 
60 


72 
67 
63 
70 
56 
64 
62 


Date. 


30 


27 
24,25,30 


24 
24 
30 
30 
24 


24 


30 
25 
25 
25 
25 
24,25 

:» 

30 
30 
24 
25 
24 
24 


25 
24,25 
25 
25 
24,25 
24,25 
24,25 


Deg. 
4 


8 
5 
0 
4 
6 
0 
2 
2 
2 
0 
1 
4 
1 


6 
10 


6 
7 
6 
4 
5 


8 


9 

6 

-4 

6 
8 
10 
4 
3 
2 
5 

-  2 
9 

-  4 


8 
7 
5 
0 
0 
1 
0 


Deg. 
31. 9 


3a  2 
33.0 
27.8 
30.2 
23.2 
30.3 
28.0 
31.7 
29.0 
32.0 
87.9 
31.0 
30.1 


30.8 


33.5 
35.8 


33.1 
34.2 
37.7 
32.4 
32.8 


34.0 


36.0 


38.7 
38.7 
38.2 
35.9 
34.8 
32.1 
33.0 
36.6 
32.3 
32.3 
31.2 
38.1 
31.4 


34.9 


42.5 
38.7 
36.2 
36.2 
32.3 
34.2 
33.0 


36.2 


1 

-3 

si 


In. 
2,00 


2.35 
2.10 
1.10 
1.53 
3.30 


4.66 
2.00 


1.50 
0.70 
1.78 


L90 


1.06 
0.97 


1.71 


0.95 


2.15 
2.50 
3.80 
0.99 
3.40 
0.60 
1.45 
2.30 
2.30 
2.05 
2.04 
1.13 
1.40 


2.01 


3.40 
2.60 
2.60 
2.91 
4.06 
2.70 


3.04 
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State  and  station. 


HOVEMBKR. 


Date. 


SOUTH  CAROLINA. 


S 

i> 
P, 

a 

*< 

li 
J 

M 

3 


Date. 


Bhifflon 

Gowdoysville . . . 
Aiken 


GEORGIA. 


Berne 

St.  Mary's 
Penfield.. 
Atlanta... 


Averages. 


3,8 

9 
3 


1,9 

9 

3 

16 


Bockville 

Carlo  wville.... 

Selma 

Greene  Springs 

Coatopa 

FiahKiver 


Averages. 

FLORIDA. 


Near  Port  Orange 
Jacksonville  — 
Pilatka 


Newport 

Chattahoochee . 


Averages. 

TEXAS. 


Clarksville... 

Gilmer 

Houston 

Oakland 

Bine  Branch. 

Bluff. 

Clinton 

Austin 

San  Antonio. 


8,5 
9 

9,3 
4 

4 
5 


Deg. 
86 

70 

78 


76 
80 
78 
76 


{ 


17,18, 

19,90 

90 

19 


90,97 
26 
17,19.90 
17,19,20 


3, 4, 14 
9 
9 
3 


8 
9 


Averages. 

LOUISIANA. 


New  Orleans. 
Shreveport... 
Ponchatoula . 


MIBMflfilPn. 


Columbus 

Enterprise 

Philadelphia... 

Grenada 

Near  Brookhaven 
Clinton  College  . 
Holly  Springs... 

Averages. . . 


4 
6 
3,4,5 
2 
9 
9 


77 

84 
85 
80 
83 
76 


19 
93 
17,19 
17 
17 
90 


34 
34 
30 
39 


Deg. 

60.9 

59.1 
59.7 


55.7 

sa  9 

52.0 
54.0 


55.1 


19 
39 
31 
95 
96 
34 


78 
85 
90 
81 


78 
90 


88 
99 
86 
89 
90 
89 


94 

93 

17,94 

90 


92,95 
93,95 


4 
9,5 
9,3 


5 
6 


5 


5 


85 
80 
90 


80 
89 


86 

84 


67 


25 
95 
99,25 
95 
25 
25 


17,29 
17 
17 


17 
93,24 


35 
40 
38 
99 


36 
99 


34 

98 
34 
31 
30 
30 


19 
17 


99 


34 
30 
29 


95 
31 


50.6 
54.9 
57.0 
59.3 
53.4 


53.6 


63.9 
62.7 
64.6 
57.3 


69.0 


59.7 
58.1 


63.9 
69.1 
69.3 
69.1 
60.1 
61.2 


61.9 


99 
96 


37 


59.1 
45.6 
60.5 


59.1 
56.1 


58.9 
54.4 


sao 


55.8 


8 


S 


* 


In. 

4.90 

9.50 
9.11 


a  75 
2.65 
9.95 
4.69 


2.74 


3.95 
8.66 
5.15 
7.35 
5.30 
1.40 


5.18 


9.09 
4.99 
3.60 
9.60 


a  13 


4.90 


9.10 
9.60 
9.69 
5.50 
3.49 
3.46 


159 


6.55 


4.99 


3.36 


1.45 
4.80 


a  70 


a  58 


Date. 


4,3 
5 


19 

19 

5 

4 


5 
7 
5 
7 
5 
1,6,7 


17,19 

6,8,19 

31 

9 

14 


4 

4 

4,6 

4 

6,31 

4 

4 

4 

31 


7 
*5 


5,7 
3 

5,7 
5 

7 
7 


DBCX3CBBB. 


Deg. 


09 
75 


79 
75 
69 
67 


70 
79 
74 
79 
73 
64 


Date. 


94 

95 
24 


25 
95 
25 
24 


76 
73 

80 
70 
87 


68 
78 
80 
78 
74 
76 
77 
75 
79 


24 
94 

94 

94 

24,95 

94 


24 
95 
25 

25 
95 


94 

93,94 

23 

23 

93,94 

93,94 

93 

93 

23 


76 


80 


70 
64 
73 
76 
75 
74 


94 
34 


16 
18 

7 
4 


46.9 

sao 

41.1 
4a  5 


3 
12 
14 

9 
11 
29 


25 
19 
99 
9 
15 


15 
18 
19 
15 
10 
18 
17 
11 
15 


44.6 


4a  3 
44.8 
46.8 
49.6 
44.0 


43.7 


55.0 
53.3 
51.6 
49.9 


59.4 


"3 

a 

• 


a 


45.4 
47.5 
51.5 
49.8 
46.5 
49.9 

sa  7 

45.9 
47.7 


4E  3 


19 


94 
94 
94 
94 
24 
94 


16 


9 
11 

8 

7 

9 

11 


49.2 


5a  3 


41.5 
43.9 
42.7 
43.0 
43.9 
43.8 


41.3 


In, 

5.90 

5.10 

La 


S.10 
107 
3.40 
3.16 


2.93 


4.00 
7.W 
5.90 
5.13 
5.89 
5.95 


5.51 


3.30 
1.95 
3.11 
2.15 
9.59 


4.00 


9.79 

"Lob 

9.70 
1.37 
1.10 
1-30 
a  60 


1.55 

8.45 
*9.6i 


121 

4.50 
159 

7.80 


4.75 
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State  and  station. 


Mineral  Springs . . 


ARKANSAS. 

Helena 

Mineral 

Fayettevi 

TENNESSEE. 

Eltaabethton — „ 
Tusouluni  Coll 

Knoxville 

Lookout  Mounfn. 
McMinnvffle 
Clarkeville.. 
La  Grange.. 


Averages. 

KENTUCKY. 


Pine  Grove 
Danville... 


Shelby  City 

Hear  Louisville . . 


Averages. 

OHIO. 


Salem 

Stenbenville 

Painesville 

Milnersville 

Cleveland 

Wooster 

Pennsville 

Gallipolis 

Adams'  Mills 

Oberlin 

Kelley's  Island  . . 

Sandusky 

Carson 

!North  Fairfield.. 

Gambler 

WesterviHe 

North  Bass  Island 

Marion 

Hillsboro 

Bowling  Green... 

Kenton 

Bellefontaino 

ITrbana 

Bethel 

Cartkagena 

.Jackson  burg 

Mt.  Auburn  lust. 
Cincinnati,  (H)... 

Do (P)... 

College  Hill 


Averages 


MICHIGAN. 


Detroit 

Monroe  City  . . . 

Ann  Arbor , 

Alpena 

Stato  Agrl  Coll 
Olivet  College. 


NOVEMBER. 


Date. 


3 


2 
6 
2 
4 
4 


2 
S 
2 
2 


a.8 

2,8 
8 
8 

8 


2 

8 
8 
8 
8 
8 
8 
8 
2 
2 

2,8 
2 
2 
2 

2,8 
8 
2 
8 

2,8 
2 
8 
2 
2 


2,8 
12 


It 

80 

83 


72 


74 

72 
75 
79 
83 


72 
75 
76 
75 


'70 
63 
68 
62 
72 


72 
68 
71 
70 
72 
70 
74 
64 
70 
67 
67 
66 
73 
61 
68 
60 
72 
70 
74 
71 
75 
67 
72 


68 


64 
56 


Date. 


26 
22 
22 


19,20 


18 
19,23 
19 
19 
21 


19 
19 
19 
19 


25 

11,19 

25,26 

11 

25 


16 

19 

25 

19 

19,25 

25 

19 

19 

19 

19 

19 

25 

19 

19 

19 

17,24 

24,25 

10,22 

19 

19 

24 

19,23,24 

19,23,24 


19 


19 
21 


It 

24 
20 


22 


22 
30 
22 
24 
29 


20 
26 
24 
20 


22 
28 
28 
20 
22 


28 
21 
18 
30 
27 
24 
24 
22 
20 
27 
18 
21 
21 
30 
26 
23 
17 
27 
29 
28 
24 
27 
27 


22 


22 
26 


s 

a 

i 

a 

a 


Dtg. 
54.8 
52.2 
52.7 


44.9 


43.4 
51.0 
47.5 
47.9 
51.3 


44.7 


43.9 
47.7 
46.6 
46.6 


46.2 


39.5 
43.0 
40.9 
35.8 
4a  2 


45.2 
42.2 
38.9 
4a  2 
41.8 
42.6 
42.7 
39.0 
40.9 
42.9 

wO.  9 

42.3 
42.5 
42.3 
40.3 
40.4 
42.1 
43.5 
44.2 
45.5 
45.0 
44.2 
4a  8 


41.9 


39.0 


38.8 
38.5 


a 


In. 


2.75 
2.05 


0.95 


1.50 


2.01 
0.95 
1.90 


1.46 


2.46 
1.26 
1.91 
2.40 


2.01 


1.84 
1.25 
3.88 
1.40 
3.07 


1.35 
1.56 
2.60 
1.64 
2.95 
1.95 
2.16 
L48 
1.63 
3.01 
2.42 
1.59 
1.65 
1.75 
2.25 
1.90 
1.50 
2.75 
1.50 
2.21 
1.50 
1.40 
2.00 


2.01 


2.00 


2.10 
0.96 


Date. 


7 
4,5 
2,3 


5 
5 


5 

5 

4,5 

4 


5 

5 

5 

4,5 


5 
4 
5 
1,2,3 
5 
5 
5 
5 
5 
5 
5 
5 
1 
4 


5 


1,3,4 
5 
4,5 
5 
5 
4 
5 
5 
4 
4 
4 
5 

3,4,5 


4 

4 
4 
1 
4 
4 


DECEMBER. 


66 
72 


60 
64 
65 
67 
66 
65 
66 


64 
70 
65 

58 


59 
54 
54 

50 
58 
65 
54 
63 
61 
58 
55 
57 
52 
60 


61 
56 
49 
60 
57 
62 
58 
53 
63 
50 
57 
60 
60 
63 
52 


55 
60 
53 
44 
52 
49 


Date. 


24 
24 

24 


25 
25 
24 
24 
24 
24 
24 


24 
24 
24 
24 


25 

24,25 

25 

24 

24,25 

24 

24 

24 

24 

24 

23,24 

24 

23 

24 


24 
25 
24 
24 
23 
24,25 
24 
24 
24 
24 
24 
24 
24 
24 
24 


23 
24 
23,25 
23 
23 
29 


■ 

c 

h 

E 
p 


Deg. 
4 

8 
—12 


2 
0 
1 
2 
0 
0 
4 


6 

4 

4 
o 


6 
2 
1 
4 
1 
4 
6 
1 
4 
5 
0 
1 
0 
8 


-7 
-2 
-9 

-  6 
-10 
-12 
-14 
-12 

-  8 
-15 
-12 
-10 

-  8 

-  7 
-10 


8 

s 

±> 

ce 

a 
9 


Dea. 
38.5 

In. 

40.3 

4.50 

33.0 

2.74 

33.2 

0.65 

33.1 

1.70 

37.1 

36.9 

3.20 

35.7 

3.07 

37.3 

4.70 

35.5 

2.66 

31.1 
34.9 
34.1 
33.4 


33.4 


27.2 
31.0 
26.0 


28.9 
30.3 
28.9 
31.3 
3L0 
27.2 
29.9 
29.7 
29.8 
28.5 


-II 

-  5 

-  4 
6 

-11 

-  4 


29.2 
29.5 
26.5 
29.1 
29.3 
31.5 
26.7 
26.9 
29.2 
28.7 
29.7 
30.9 
30.4 
31.8 
29.4 


29.2 


27.2 
29.2 
27.9 
27.4 
24.8 
24.7 


2.36 
2.64 
2.48 
2.20 


2.42 


2.79 
1.73 
6.10 
0.58 
2.82 


a  00 
2.28 
2.10 
2.35 
2.23 
2.48 
1.60 
1.81 


2.43 
2.68 
2.63 
2.41 
3.75 
5.08 
2.72 
a  13 
2.10 
a  81 

a  io 

2.09 
2.17 
2.30 
2.25 


2.66 


2.90 
L40 
4.99 
2.02 
2.57 
a  97 


670 


AGRICULTURAL  REPORT. 
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State  and  station. 


NOVEMBER. 


Pate. 


Mich.— Cont'd. 

Litchfield 

Cold  Water 

Grand  Rapids  (H) 

Do (S) 

Northport 

Benzonia 

Copper  Falls 

Ontonagon 


Averages 

INDIANA. 


Fort  Wayne . . 

Aurora 

Vevay 

Mount  Cannel 

Spiceland 

Laconia 


Colombia  City . 

Knightstown  . . 

Warsaw 

Indianapolis . . . 
Near  Laporte. . 

Annapolis 

Merom 

Kentland 

2fow  Harmony 


Averages 


ILLINOIS. 


Chicago 

Near  Chicago.... 

Evanston 

Marengo 

Charleston 

Mattoon 

Aurora 

Louisville 

Belvidere 

Ottawa 

Decatur 

Fana 

Winnebago 

Bochelle 

Wyanet 

Hennepin,  (S) — 
Do....(0).... 

Peoria 

Havana 

Waterloo 

Dubois 

Galesburg 

Manchester . 

Mount  Sterling.. 

Andalusia 

Oqoawka 

Augusta 

Warsaw 


<> 

8 
1 

8 

1 
o 


4,8 

2 

2 

2,8 

2,4 


2 

28 

2,8 

8 
28 

2 


m 

69 
65 
62 
61 
50 
50 


70 
74 
68 
71 
74 


71 
65 
71 
65 
68 
73 


72 


8 

28 

2 

8 

2 

1,2 

8 

2 

8,12 

8 
o 

2 

12 

2 

12 

8 

1,2,28 

2,28 

28 

9,4 

2 

12 

.    27 

28 

3 

12 

12,27,28 

1 


69 
74 
66 
68 
73 
68 
67 
79 
64 
69 
69 
72 
62 
63 
73 
70 
66 
68 
70 
72 
75 
66 
78 
69 
64 
80 
69 
71 


Date. 


22 
22 
22 
22 
21 
21 
21 
21 


{ 


24 

19,23 

19 

23 

19 

10, 14, 

19,22 

23 

22 

19 

22 

19 

19 


19 


18 
16 
16 
23 
20 
9 
20 


1 


22 
24 
23 
22 
22 

32 

20 
28 
20 
24 
16 
26 


23 


g 

a 
© 


3 


Deg. 
37.1 
3d  2 
39.4 
39.6 
39.0 
39.4 
32.0 
39.0 


3a  2 


43.4 
44.9 
41.2 
41.1 
45.7 

44.1 

42.6 


42.7 
53.7 
39.1 
46.5 


In. 

1.98 

1.44 

1.37 

0.88 

1.58 

1.30 

1.85 

0.90 


DECfiMBEE. 


1.58 


1.16 
1.50 


1.75 
2.26 

1.94 

1.62 
2.33 
1,27 
0.70 
1.10 
1.50 


46.8 


44.3 


19 
19 
19 

19,22 
19 
22 

19,22 
19 
22 
21,22,30 

19,22 
22 

21,22 

19,22 
22 
22 
22 
22 
22 
22 
23 
22 
22 
22 
22 
22 
22 
16, 18, 22 


Averages 


27 

22 
22 
17 
17 
21 
19 
20 
11 
26 
20 
22 
17 
20 
19 
17 
18 
20 
15 
20 
22 
22 
20 
22 
18 
20 
17 
25 


43.8 
42,0 
4a  2 
37.8 
41.9 
43.7 

3a  2 

46.4 
36.6 
42.9 
43.4 
42.9 
37.5 
3a  2 
44.1 
43.0 
41.9 
43.3 
41.6 
44.2 
46.2 
43.1 
44.0 
45.8 
41.7 
44.2 
42.9 
43.9 


42.3 


1.27 


1.53 


1.16 


1.58 
0.69 
2.01 
a  00 
1.51 
1.80 
2.33 
1.58 
1.68 
1.25 
0.60 


1.84 


2.10 
1.21 
2.50 


2.20 
0.60 
1.65 
1.55 


1.67 
1.40 
1.53 


Date. 


1.63 


4 
4 
4 
1,4,5 
4 
4 
3 
1 


a 

B5 


I 


4 

15 

5 

1,4 

4 

4 

3,5 

4 
4 
4 

3 

M 
4 
1 
1 


1 
1 

2,5 
4 
4 
4 
4 

1,4 
1 


4 

1,4 

5 

4 

2 

1 

1,4 

4 

1,2,4 

4 

1 

30 
9 
4 

30 

1 

4 

3,4 


I>«0. 
52 
53 
52 
49 
49 
49 
41 
■Hi 


Date 


29 
23,24 
23 
23 
22 
23 
23,24 
22 


59 
76 
61 
54 
56 
60 

58 

56 
62 
57 
58 
56 
60 
61 
57 


53 
56 
48 
50 
59 
54 
52 
60 
55 


60 

58 
57 
53 
60 
56 
56 
56 
56 
57 
65 
69 
68 
59 
54 
59 
62 
57 


24 
24 
24 
24 
24 
24 

24 

24 
24 
24 
24 
23 
24 
23 
24 


23,24 
23 

23,24 
23 
23 
24 
24 
24 
23 


I><y. 

—12 

—  8 

—  2 
—11 

10 
10 

—  3 

—  2 


—16 

—  8 

—  4 
—10 
—11 

—  4 

—16 

—15 
—14 
—15 
—12 
—26 

—  8 
—21 

o 


24 
24 
23 
23 
23 
24 
23 

23,24 
23 
23 
24 
23 
24 
24 
23 

23,24 
24 
24 


-9 
44 
-10 
-18 
-22 
-  8 
-23 
-14 
-15 


a 


-3 

s 

is 


© 


24.3 
24.7 
27.5 
27.9 
27.6 
28.3 
19.3 
24.9 


In. 

2.3* 

3.9 

4-75 

3.89 

3.06 

4,01 

3.  73 


26.1 


3.32 


27.4 
30.7 
32.1 
26.5 

28.4 
33.8 

30.2 

27. 6 
27.8 
98.1 
27.4 
25.3 
31.6 
I  26.3 
32.4 


29.0 


-14 
-11 
-15 
-15 
-13 
-12 
-11 
-13 
-19 

-  6 
-16 
-10 
-13 

-  7 

-  8 

-  5 
-12 
-10 


28.3 
26.9 
26.3 
22.5 
26.5 
28.4 
23.4 
30.4 
22.8 


27.1 
27.2 
2L5 
24.0 
26.2 
25.0 
26.2 
27.7 
26.4 
29.0 
3a  6 
27.3 
27.7 
29.7 
26.4 
2a5 
27.0 
87.1 


6.71 
2.37 
2.13 
2.07 
1.70 
2.74 

a  93 
a  is 

L04 
1.93 
L82 
1.60 
1.45 
5.93 
9.03 


9>4t 


2.46 

"i'ii 

1.58 
1.85 
2.38 
1.47 
9.60 
2.53 


2.25 
1.65 
0.73 

T53 

1.07 
1.71 
1.07 
2,15 
1.0U 
2.30 
2.22 

6."  63 
1.41 


26.7 


L7U 
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1 

*    i 

State  and  station. 

\i 

Data 

fll 

2 

^s 

I 

I 

9 

a 

"* 

a 

a 

a 

* 

Stnrgeon  Bay . . . 

"7, 

i^». 

in. 

t 

J*J- 

7)f;I. 

r«. 

I* 

BotkyKnn 

an 

» 

■a 

B 

36.5 

1 

so 

33 

~U 

**■• 

Heaver  Bay 

— llj 

W.6 

Kl 

28. 8 

1.09 

ATcracea 

37.5 

1.83 

Sol 

~" Tir 

IOWA. 

i1. 

IK 

£ 

?!"7 

nnr 

" 

sb.-m 

rIS 

'i 

^ 

* 

lil'l 

BowenaPwirio.. 

Independence 

3 

—18 

90 

tn 

0.41) 

Webster  City.... 

Grant  City 

West  Union 

ii 

TO 

13 

10.  9 

1.11 

w 

22,2a 

-IS 

1.40 

3a  a 

COH 

33.0 

XHOOEI. 

,„ 

_, 

Hannibal 

TS 

ai 

16.  G 

u 

KaoaaaCity 

37 
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AGRICULTURAL  REPORT. 


Meteorology  of  1870 — Continued. 


State  and  station. 

i 


Mo. -Cont'd. 


Oregon. 
Corning 


Averages 


KANSAS. 


Atchison 

Williamstown .  . 
Leavenworth  ... 
Williamsburg... 

Olathe 

Paola 

Baxter  Springs  . 

Lawrence 

Holton 

State  Agrl  Coll. 
Council  Grove  .. 
Douglass 


Averages... 

NEBRASKA. 

Omaha  Agency .. 

De8oto 

BeUevne 

Nebraska  City.. 
Newcastle 


Averages... 

UTAH. 

Salt  Lake  City.. 
Coalville 


CALIFORNIA. 


Monterey, 
Chioo 


Watson  ville 


Cshto 

Visalia 

Taylorsvillo 


Averages 


MONTANA. 

Deer  Lodge  City 
Missoula 


COLORADO. 

Denver  City 

WASHINGTON. 

Port  Angeles...  < 
Cathlomet 

OREGON. 

Portland 

Eola 

Astoria 


NOVEMBER. 


Dato. 


1.1* 
12 


12 

72 

27 

75 

12,27 

72 

26,27 

71 

12,27 

71 

2 

78 

4 

75 

12 

72 

12 

71 

27 

74 

27 

74 

1 

74 

26 
27 
26 

1,26,27 
1 


1 
26 


20 
19 

15,16, 

18,19, 

21 
15, 18, 19 

20,23 
11 


{ 


25 
3 


24 


1,2,8,15, 
16,18,21, 

23 


12 
24 
22 


Deg. 
74 
74 


72 
67 
74 
72 
72 


I 


76 
62 


79 

78 

86 

73 
72 
65 


} 


60 
60 


68 

53 
61 


66 
55 

58 


Date. 


21 
21 


21 
21 
21 
16 
21 
21 
21,22 
21 
21 
21 
21 
21 


18 
21 
21 
21 
21 


23 

24 


28 
27 


26,27 

10 
11,26 

28 


8 
29 


14 

7 
20 


17 
6 

7 


t 

& 

a 


a 


Deg. 
17 

18 


16 
19 
17 
17 
15 
17 
22 
17 
14 
17 
10 
18 


22 
13 
15 
13 
10 


25 
14 


39 
36 

33 

38 
37 
36 


15 
24 


20 

40 
32 


37 

28 
37 


S 

■** 
a 

3 


Deg. 
45.2 
42.7 


45.5 


43.5 
46.3 
44.0 
45.2 
43.4 
45.6 

4a  8 

44.9 
43.4 
45.6 
45.6 
46.6 


52.9 


44.7 
4L3 
42.9 
42.0 


42.7 


37.8 


55.0 
53.3 

56.9 

54.4 
49.4 
49.7 


53.1 


34.1 
37.1 


41.8 


© 
S 


IS 


48.8 
45.8 


4a  0 
42.3 
47.3 


In. 
0.35 
a  45 


1.49 


0.65 
0.64 
0.76 

6."  50 
0.47 
1.50 
0.57 
0.50 
0.13 
0.20 


0.59 


0.10 
0.07 
0.00 
0.20 


0.09 


0.70 


1.19 
3.40 

1.50 

4.95 
0.75 


2.36 


1.17 
0.15 


0.54 


15.32 


6.05 

5.05 

10.31 


Date. 


3 
3 


3 
30 
3 
2 
4 
3,4 
4 
3 
4 
4 
4 
3 


3 
3 
3 
3 
3 


11,12 
1 


29 
31 

29 

1,29 
30 
17 


31 
30 


10,28 
30 


30 
30 
30 


DECEMBER. 


l 


6 

j 

i 


65 


62 
66 
62 
65 
63 
63 
64 
64 
66 
68 
66 
66 


70 
57 
63 
66 
68 


66 
52 


64 
65 

73 

58 
65 
56 


56 
56 


60 

48 
52 


61 
53 
53 


Date. 


23 
23 


24 
24 
24 
23 
24 
24 
24 
24 
23 
23 
23 
23 


23 
23 
23 
23 
23 


20 
22 


17, 18, 22 
19 

18 

16,23 
23 
16 


21 
18 


21 


18,21,22 
21 


21 
21 
20 


Deg. 
—11 
—13 


-  7 
—10 
—11 
—13 
—11 
—12 
—10 
—10 
—12 
—11 
—12 

—  7 


-15 
-18 
-11 
-14 
-22 


1 
—25 


31 
26 

28 

31 
21 
10 


46 
•  4 


—18 

37 
16 


18 

9 

27 


ff 


a 
a 


a 

§2 

a 
3 


Dtg. 

28.8 
27.1 


a  45 

0.35 


29.1 


1.66 


27.6 
m  4 
28.3 
2a  9 
27.1 
29.3 
31.7 
28.7 
28.2 
3a  1 
29.2 
31.3 


29.2 


27.1 
24.7 
28.1 
26.1 


26.5 


19,1 


47.2 
44.9 

49.2 

46.0 
41.0 
38.0 


44.4 


19.2 
21.0 


23.0 


43.4 
35.7 


38.0 
33.7 
37.9 


0.73 

Ltt 

a  65 

a  40 
a  so 
a  » 

0.72 

a  4a 
a  45 
a  so 

1.98 


0.73 


a  53 
a  13 
a  io 
a  17 


a  23 


1.30 


2.37 
2.80 

4.50 

14,70 

a  30 


4.93 


0.42 
a  35 


a  73 


16.83 


4.40 

4.38 

10.11 
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DONATIONS  TO  THE  AGRICULTURAL  MUSEUM. 


nen-.A.i)  .";:"."."""." 

Henderson  4  Fleming    

HiUcbniidt.il.    777?. 

Humphrey.  K.W ... 

Hungarian  Den*iof  Agrloul 
tore,  Industry  ud  Trade. 

43A 


New  York  CttJ 

HUblaod,  til  

Wanego.  Kansas  

Heron.  :4  Y 

BrownetlUe,  Taui 

s-u»tnr..  t;<-oera:«  office 


TenaUyu 

iT.Oi 
frondcnw.  K  1 . 


ellylcwp  1).( 
et  County,  ui 


LoaYega*,N.  U.... 
W  aahlogti  ".  DC 


OotoJ  at  Faisl.  Aum 
PortnsaL 

Allegan.  MJcb 

waahinfMn,  D,  C 

Alboo,oprqn(\  N  U  

Salem.  Oregon. 

Vm  JVrne.  \  C 

' leorge  town,  D.  i:   ....... 

Uei*u»dJs.  S.Y 


lDgtpn.DC 

iio.  Canada 

.  JoHtoD.DC 

Elgbib  District  Virginia 

Waellogton.  D.C ... 

Lower  Waierford.  Vi 

Kiwotlr*  Mansion. Wash 

(tVictotT.  Ohio 

Iratfonl,  vt 

I-araca,  Tex** 

PtneCro  Be,N.  J 

>.-..  1...1  City... 

r  s  Cnn«i  .<  a:  . ... i  r.  li- 
Floyd  Coon)y.  Iowa 


Upland  cotton  and  North  Carolina  rice, 
tipeclmens  of  insects. 

rive  varieties  ailk  cocoons  and  specimens  of 
■Ilk,   [Bombys  mori.)  larrm  of  Attorn* 

Insect*.  ' 

Fir  wood  from  Alssks ;  insects,  spices,  4c. ; 

four  lota. 
Flotui  or  snake-darter  of  Florida. 

Tnppahan nook  and  Touaelle  wheat. 
Seron  specimens  of  wheat  In  the  ear. 
Apple 

Pod  of  Mexican  butterfly  plant 
Hone;  anta  from  New  Meiico. 
Fifty-threo  varieties,  potati 
onions;  one  barret  fane- 
Skins  of  Florida  gnrand- 


:-dV™, 


■  valuable  ekins. 


Fed-fleshed  apple,  sailed  tb 
Fiber  of  Apecynum  eannaav..,.,... 
Wristlets  manufactured  from  Angi 
(Virions  growth  of  corn,  from  C.  H. 
I  JaW  erfoketa.  (alcoholic.) 
Ssmplea  of  wonted  braids,  from  li 


.'one. 
Very  In 


jwls  and  im  proved  white  corn. 


large  onion,  grown  on  the  farm  of  Lo> 
.  .-id  fnbadl,  at  Ajrna  Negro,  N.  M. 
Coloeynth,  and   large    beans,    (seed   from 
South  America.) 

Samples  of  cocoons  {Bombyx  mori)  grown  on 

Specimens  of  taoe- work  made  b  7  native  peaa- 
ant  women  from  the  fiber  of  the  bitter  aloe. 
Fruits,  to  model. 
Palmetto  leaves.  Florida, 
Sam  pice  of  beetroot  and  specimen*  of  cotton. 
White  Australian  spring  wheat 
Fine  specimens  of  southern  corn. 

wJoL 

Species  of  Gala. 

roller  Moo  nf  apples. 

Jiinl-ekins. 

Kamle,  China  grass,  prepared  and  raw. 

Wheat  grown  at  Cariylo  Station,  a,WB  feat 

Specimen  of  Dynattet  tUyut. 
Stalk  and  Hirer  of  Avocyntim. 
Eighteen  samples  of  aniline  colon,  from  B. 

Oeigy  It  Co. :  silk-weaving  on  Jaeqoard 

loom;  specimens  of  silks,  ribbons,  sashes, 

and  other  silk  samples. 
Peck  of  very  large  potatoes. 
Nineteen  specimens  of  grain.  4c. , 

Cotton  grown  in  District  of  Colui 

Hottentot  apple  for  modeling;  other  fruits 

also  for  modeling, 
l-erge  collection  of  foreign  game  birds. 
Bnecimens  of  whoat^  rye,  barley,  An.,  from 

Maple-sugar. 

I  -argt  penis  from  California. 

Wheat,  and  Now  Brunswick  oato. 

niated  specimens. 
Insects  and  cocoons. 
White  wheat 
Ked-oob  gourd  seed-corn. 
Asylmn  sugar-corn. 

Speclmen  s  silk ,  fon  r  qnalltlcs,  (BombyT  mart.) 
Rio  Grande  spring  wheat 
Two  hundred  caaea  of  aeeda  for  museum. 
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Name. 


Residence. 


Article. 


Hurt  Mrs.  F.B  . 
Hutching*.  J.  M. 
Judson  &  bike* . 
Kauifman,  . . 
Keuling,J.H..'. 
KlngslanoVG.... 
Lamonte,  F.  A . . 
Law,  J 


Lawrence,  B. 

Lawrenoe,  Miss  Nannie  B. 

Lefrano,  E 

Lindley  &  Son 

Mabrey,  Mrs.  C.W 

Mallison,  M.N 

MeClary,  Benj.  R 

MoCought,  Miss  Kliza  . . .. 

MoGuire,  J.C 

Mechling,  Mrs.  F.  E.  D. ; . . 


Merritt,  J.  0.... 
Meservey,  C  A. 


Murphy,  J.  McL. 
Newman,  Joseph. 


Neumann,  Joseph 


umann,J 
Lmer,  Dr. : 


Palmer, 


Parry,  Mrs.  C.C. 
Patterson,  Mrs.  C. 
Pendleton,  E.  B... 
Periam,  Jonathan. 

Phifer,  L  L 

Pleasants,  T.S.... 

Purdy,  J 

Ravenel,  H.  W — 

Read,  J.  B 

Rosenhammer,  M. 

Saunders,  Wm 

Saunders,  Wm 

Sella,  M 

Sheed,  H.D 

Siddalls,  J.  H 


Smart,  Charles. 


Smithsonian  Institution . 


Taylor,  George 

Thomas,  C 

Todd,  James 

Toppan,  C  ----•  — 
Townsend,  Hon.  W. 

Trowbridge 

Trouvelot,  L 


Tubman,  B.T. 
Ulke,  Henry.. 


Abingdon,Va 

Yosemite  valley,  Cal. 


Springfield,  Mass 

Alexandria 

Washington,  D.  O 

Rutherford  Park,  N.  J  . 

Vandalia,  Cal 

Indiana 


Cuba 


Plaquemine  Perish,  La. . 

Ocean  County,  N.  J 

New  Orleans,  La 

Greensboro,  N.  C 

La  Grange,  Ga 


Newport,  Vt 

'Union  C:mnty.  Ky 

Washington.  T>.  if. 

British  Honduras,  Central 
America. 

Farmingdsl  \  N.  Y 

Bangor,  Mi; 


Harlem,  N.  Y.. 
Colombia,  &  0. 


San  Francisco,  Cal. 


Washington,  D.  C. 

do 

Westerly.Rl 

ghatsworth,Ill 
onoord,  N.C 

Petersburg,  Va 

San  Francisco,  Cal.. 

Aiken.&C 

Tuscaloosa,  Ala 

Rattlesnake,  Oregon 
Washington,  D.C... 

London, T)  an  ada 

St.  Louis,  Mo 

"Washington,  D.C... 


University  of  Virginia,  (by 
exchange.) 


Wakefield,  J 

Walker,  Dr.  R.  L.. 
Warder  &  Baniett . 

Waller,  W.  L 

Whitman,  J.  A  .... 
Wilkinson,  J.  IT.... 


Willmuth,J.A.H.. 
Wilson,  Wm.  D.... 
Wing,  Minerva  B.. 

Wingate.J.D 

Wolter,  Wm 

Wrean,A.H 

Zuledon,  Joso  C 


United  States  Army 
Washington,  D.  C. . . 


Washington,  D.  C. . 

DeSoto,  Hi 

New  London,  N.  H. 
Boston,  Mass ...... . 

Pennsylvania 

Milford,  Conn 

Medfbrd,Mass 


Charles  County,  Md. 
Washington,  D.  C. . . 


Charlotteville,Va. 


Fremont.  Wis 

Mansfield  Valley,  Pa. 

Springfield,  Ohio 

Washington,  D.C... 

Lewiston.  Me 

Washington,  D.  C ... . 


Iowa 

West  Charlotte,  Vt. . . .. 

Bellefonte,  Pa.... 

Washington,  D.  C 


Costa  Rloa. 


Hybrid  fowl. 

Insects  and  large  almonds. 

Joint  corn,  with  packages  of  seed. 

Ferrets. 

Skins  of  •'  Least  bittern." 

Sample  of  corn. 

Living  centipede. 

Fine  cigars.    Tobacco  grown   from 
seed  sent  out  by  the  Department. 

Sample  of  sugar.    Very  fine.  ■ 

Humming-bird  nests. 

Ramie  cleaned  by  Lefranc's  machine. 

One  hundred  varieties  Southern  apples. 

Cocoons  (live)  of  BcmJbyx  mori. 

Cotton  from  Canton,  China. 

Specimens. 

Kentucky  oern. 

Red  squirrel 

Large  collection  of  snakes  and  reptiles,  and 
insects. 

Satnpleef  red-bearded  Mediterranean  wheat 

Specimens  of  silk.  Three  samples  of  co- 
coons, Ac. 

Specimens  of  ixtle  fiber. 

Skins  at  birds  and  animals;  Indian  hatchet; 
insects. 

Manufactured  California  silk. 

Specimens  of  insects ;  skins  of  birds  and 
animals ;  specimens  of  grains,  libera,  In- 
dian food,  Ac,  and  rude  Indian  maao- 
facture,  from  Sonora,  Mexico,  and  Arlaosa. 

Singular  corn ;  kernels  inclosed  in  a  husk. 

Florida  orange  and  lemon. 

Curious  specimen  of  yellow  pine. 

Samples  1, 2, 3  white  sugar  from  native  beets. 

Ramie. 

Peanuts. 

Sorghum  sugar  and  sirup. 

Leaves  ef  Ilex  Oamm,  a  substitute  for  tea. 

Okra  paper. 

Bird-skins  and  insects. 

Pear,  shaped  like  an  apple. 

Fruits  and  collection  of  Canadian  insects. 

Prise  ootton. 

Double  apple  from  New  Jorsey. 

Specimen  of  hemp,  broken  ana  soutobod  at 
one  operation. 

Collection  ef  microscopic  insects  from  Lower 
California. 

Bird-skins,  from  Hayden's  Geological  Sur- 
vey; mounted  pheasant,  fibers,  laoa-bark, 
and  bark-cloth,  from  Sandwich  Islands, 
collections  of  insects,  from  sfatatlan, 
Rocky  Mountains,  Mississippi,  and  other 
localities;  silk  cocoons,  Ac 

Chinese  golden  pheasant. 

Collection  of  lepidoptera  in  papers. 

Collection  of  grain. 

Products  of  petroleum. 

Corn  grown  by  David  EL  Bronson. 

Five  varieties  of  cranberries. 

Silk  from  TeUa  vciypKcmtu;  silk  fabric 
from  Samia  cynlhia. 

Connecticut  seed  leaf  tobacco. 

Prepared  (dry)  specimens  of  European 
caterpillars. 

Specimens  of  cottons,  (silks,  &&,  foreign,) 
paper  and  paper  materials,  cocoa  fiber, 
gums,  resins,  Ac. 

Apple,  to  model. 

Btrd-skln  and  Indian  arrow-points. 

Samples  of  Ohio  wheat. 

Japan  quince. 

Nonpareil  white  boron,  night-hawk,  &c 

Specimens  of  salt  and  salt-brine,  from  Great 
Salt  Basin,  Lincoln,  Neb. ;  minerals. 

Canadian  wheat,  peas,  Ac 

Ramie  fiber. 

Collections  of  insects,  grain,  fruit,  Ac 

Insects,  two  lot*. 

Marsh  owl. 

Specimen*  of  grain,  potatoes,  and  slrep. 

CEraconJie  oofibe. 


INDEX. 


Jk. 

Pfcge. 

Abortion  in  cows 499 

Acaroid  resin * 199 

Acorns 499 

African  bdellium .' 199 

palm  oil m 

Agricultural and hoilicultui'al  periodicals 544 

and  Mechanical  College,  Kentucky  University 474 

colleges 197 

exports 49 

implements  and  machines— ancient  and  niodexn 999 

meteorology,  report  on w m 

mnaeum 11,973 

Agrieolturo,  Chinese  labor  in 573 

Commissioner  of,  report  of 3 

current  facts  in 499 

European 448.500 

in  Virginia  in  1870 917 

State  reports  of 497 

Allanthu*  silk  worm 81 

tree 014 

Air  passages,  condition  of,  in  cases  of  lung  plague 99 

Alaska,  food  fishes  of 375 

Albany,  market  system  of 949 

Alkali  of  the  western  plains,  analyses  of 90  100 

•Aikptoa... 179.20O 

Almond  oil 175 

Aloes 185,405 

Alsike-clover 170 

Alum  springs,  residue  from,  analysis  of 95 

Alvaraao  (Cat)  beet-sugar  manufactory m 

American  Agricultural  Annual 541 

Horticultural  Annual 541 

Pomological  Society,  a  report  on  its  history  and  progress ^ 149 

Ammoniacnm -*. 133 

^^''r^'Wi-'ry'i w-i07,906\*w,ei« 

Anatomy  of  the  horse's  toot .# 35g 

Andes,  vegetation  of  the "  172 

Animal  food  with  vegetable  substances,  eaten  by  the  Indians 495 

Anime : Iqq 

Anise  oil ]*"  l^g 

Antisell,  Thomas,  chemist,  report  of 91 

Apple  borer,  flat-headed 07 

coddling  moth *"*  95 

crab 414 

Culturist,byS.E.Todd '.  .'.Y.Y.'.Y.  521 

improved  Siberian  crab 505 

orchards,  restoring ""III!  521 

or  oyster  shell  bark  louse . I.!.!!!!!  88 

root  plant  louse 1YYYY.Y  86 

trees,  pruning  and  scraping 592 

Apples,  in  owo. ;;;;;  497439 

the  new  Russian '535 

Arabian  tea .YYYYY.  YY.  194 

Arbor  vitas,  giant YfYYY  412 

Arbutus,  Menxies's YY.YYYYYYY.  413 

Army  worm 83 

Arnautka spring  wheat II.!I!!I!I!I!III  103,509 

Arrowhead I  ""!  !       !  499 

Assafotida III!III!I!I  183 

Ashes,  coal  and  wood .".*."  440  400 

Ash-leafed  rose IIIIII.I..III."  '415 

B, 

Bacaba  oil .• 179 

Bolatagum YY.  YYYYY.  Y.  190 

Balsam  of  oopMba ...    .      "*  199 

Maria YYYYYYYYYYY  18B 

p«r» 185 
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Balsam,  of  Uin 185 

TJmire IBB 

Balsamorrhlza  helianthoides 406 

incana r 406 

Banana  culture 442 

Baobab  bark  a*  a  fiber 619 

Barberry £ - 413 

Bark  louse,  apple  or  oyster  shell 88 

Bayee  balaam 1* 

Bay  or  laurel  oil 178 

Bean,  kidney 422 

screw 4U 

Bearded  moss 454 

Bee  culture,  annals  of;  by  D.  I*  Adair 540 

Beef  express S» 

extracts,  nutritive  value  of 106 

Bees,  alsike  clover  for 541 

and  fruit 540 

Beet  leaves  for  fodder 611 

Beetles 65 

Beet  sugar. 96,210, 501 

Benooofentea 194 

Ben  oil 173 

Bent  grass 485 

Benzoin,  or  warn  Benjamin 181 

Bergamot  oil. 181 

Berries  eaten  by  the  Indians 413 

Berry,  soap 412 

Betel  nut  and  betel  pepper 197,309 

Birch  wax 905 

Birds  as  insect  destroyers 90,510 

Blackberries 415,443 

Black  fish  and  black  salmon  of  Alaska 363,388 

pepper 901 

Blind  staggers  in  sheep .'. 488 

Blister  fly 68 

Blueberry * 415 

Jay,  utilizing  the 450 

Boll  worm  - 84 

Bone  meal,  manufacture  of 439 

Book  notices,  agricultural 517 

Borer,  peach   - 990 

Boston,  market  system  of 943 

Botanist,  report  of  the t 108 

Brake,  or  brocken 406 

Brazilian  tea ~ 194 

Brazil  nut,  or  castanha  oil * 179 

Bread  root,  or  prairie  potato 406 

Brood  white  fish  of  AlaskA 386 

Brook  trout  of  Alaska 364 

Brussels  sprouts,  cultivation  of - 531 

Buckthorn 414 

Buffalo  berry 415 

market  system  of 0 949 

Bulbs S34 

Buprestis,  thick  legged 67 

Bur  clover 419 

Buahtea . 194 

Butter  and  aheese  factory,  prize  design  for *395 

from  the  same  milk. 311 

factory,  Elgin,  Illinois 313 

from  Jerseys 447 

making , 315,339 

€• 

Cabbage  bug,  harlequin 90 

butterfly 78 

how  to  grow,  by  James  J.  H.  Gregory 530 

manure  for 599 

planting 530 

remtdy  for  club-foot  in 451 

destruction  of  insects  on 530 

varieties  of  the ^ 531 

worm,  and  remedy  for 78,79 

Cacao ~, 19* 

Cactus 416 

Cadella 66 

Caleputoil •. 174 

California  agricultural  report 515 

cotton 448 

dairying  in 396 

horse  chestnut 405 

Calomel  a  poison  for  mice 690 

Camphor-oil * 176 

Candleberry,  or  myrtle  wax '..  .    ..'. 901 

Canker  of  the  foot .379 
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Canker  worm '. 85 

Cantharis,  or  blister-fly 68 

Caoutchouc,  or  India  rubber 190 

Cape  mastic 186 

Capers 302 

Capitao  do  matto * ' 199 

Capron,  Horace,  Commissioner,  report  of 5 

Caponizing 343 

Carana  resin 187 

Carap,  or  crab  oil 174 

Caraway  seeds 802 

Carbolic  acid  and  rinderpest 611 

Cardamom 179.200 

Carnaubawax...-. 204 

Cashew  nut  oil «. 176 

Cassabamelon .  169 

Cassia...... 177,199 

Castanhaoil 179 

Castor  bean ...J.  J '..'.    .....  178,451 

Cattail  flag 408 

Cattle,  diseases  of. l.j 9 

Cattle,  Texas , \„'m',  346,506 

transportation 251,353 

Cauliflower,  cultivation  of. 531 

Cayenne  pepper 801 

Cement,  nard 620 

Chatsworth,  Illinois,  beet  sugar  manufacture  at '.'..'.'. 99,210 

Cheese,  American  factory , 494 

and  butter  factory,  prize  design  for * 325 

from  tno  same  milk 311 

consumption  in  Europe ; 509 

factories  in  Michigan 500 

manufacture  in  the  South 323 

progress  of 310 

product  of  Ohio t 496 

Chemical  manures 428 

notes ".. 616 

Chemist,  report  of. 91 

Cheroonjeo  oil 179 

Cherry,  dwarf  and  wild 414,418 

Chester  white  swine 512 

Chicago,  market  system  of 245 

stock  yards. .— 85C 

Chick  beetles 67 

Chickens,  raising \ * 536 

Chiccory, or  succory ..../...'. '. '. 198 

China  grass memmm  81 

Chinch  bug „ 89,513 

Chinese  silk  worm '.'.'.[.'.'.'.. .'.'...'. 88 

immigration % 578 

labor  in  agriculture 578 

method  of  preserving  grapes 613 

pepper , 208 

Churns 187 

Cinchona I. "I."." 8,615 

Cincinnati,  market  system  of '.'...'.'.'.'.'.. .... .....'. 249 

Cinnamon 177,199 

Circulation  in  plants \ " 615 

Citronella  oil 174 

Climate  and  production  of  Utah * *... '.'.'.'.'.  I...... '..'....'..... .... '.  568 

Clove  oil,  or  oil  of  cloves \ 177 

Clover 419,423,498 

worm,  or  gold  fringe  moth 84 

Cloves 199 

Club-foot  in  cabbage ;.  451,530 

ClnsiA »      186 

Coal  ashes 490 

from  the  Bio  Grande,  analysis  of. ".* '. 1  ste 

Cockroaches,  destruction  of 77 

Coca 196 

Coddling  moth,  apple 86 

Cod  fishery  of  Alaska „ 375 

Coffee,  tea.  &c 192,197 

Cohune-oll 177 

Collecting  opium '........'..'.'.'..'...... '.. .'...'. 207 

Colonization "." " " \\\\ 569 

Colorado,  colonization  in 569 

irrigation  in 576,588 

potato  bug , 65,75 

Color  of  walls,  influence  of;  upon  espaliers 139 

Colors  from  wild  plants 614 

Colts,  training 489 

Colza  oil 18t 

Commissioner  of  Agriculture,  report  of 5 

Condensed  milk 314 

Condiments  and  spices 199 

Connecticut,  progress  of  industrial  education  in 467 

seed-leaf  tobacco > : , 169 
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Connecticut  State  Board  of  Agriculture,  discontinuance  of 480 

Conservatory  of  the  Department IS 

Constituents  of  the  milk  a£  different  animals 617 

Contraction  of  the  born  of  the  foot 374 

Cooking  and  grinding  corn 445 

Srain  for  begs : 511 

„      broodedeggfi 611* 

Co-operation  among  (arrows 542 

Coriander  seed 282 

Cork  trees  in  Mississippi 450 

Corn,  cost  of  raising. » .' 450 

fertilizers  on 457 

grinding  and  cooking 445 

InOiau 419 

tzanarefrom < 618 

planters'  and  grain  drills 400 

worm,  or  boll  worm .*. 84 

Corns,  false  and  true 371 

Cotton  after  oata 464 

California 448 

consumption , 52 

Egyptian 168 

experiments  with 461 

manufacturing  in  South  Carolina 446 

on  Bermada  grass  land 463 

drained  land 402 

seed,  crushed  and  unorosbed 468 

loss  in  removal  of * 446 

oil  at  Memphis,  Tennessee 448 

.Cows,  abortion  in 498 

differences  yield©!' ". 316 

in  Massachusetts 4W 

milch,  green  fodder  for 891 

Cow  tree 188 

Crab  apple 414,505 

oil 174 


Cranberry  culture 415,442, 

insect  enemies  of 76,65,90 

Creameries,  batter  and  cheese  lrom  the  same  milk! 311 

Crops  of  1670 24 

Croton  oil 178 

Crowberry 413 

Ciioumber  beetle,  striped,  and  cucumber  moth 74,84 

Cultivated  fruits  among  the  Indians 425 

Cultivators,  or  horse  hoes,  history  of 907 

Curator  of  the  museum  and  entomologist,  report  of 65 

Curculio ./. .V. 68, 448, 9sl 

Currant 414 

worm,  or  saw  fly..; 77 

Current  facte  in  agriculture 438 

publications  in  rural  art 517 


'• 


Dairy 316, 446, 451, 505 

Dammar  resin..: U2 

Dampness  in  walls,  coring 

Dandelion 

Deep  culture  as  a  remedy  fer  blight,  mildew,  &e 

Delaware  College 419 

Delaware,  progress  of  industrial  education  in 4B9 

Department,  conservatory  and  grounds 12 

library IS 

seeds,  teste  of tK 

Dewberry 415 

gin-.'- - 179,465 

Diseases  of  farm  stock 40 

the  horse's  foot 357 

peach 


silkworm 

Ditches,  construction  of 

Ditching  implements 

Division  of  meteorology,  proposed 114 

Deck 49t 

Dodge,  J.  IL,  editor,  report  of 155 

statistical  report  of 94 

Dogfish  of  Alaska 383 

Delations  to  the  agricultural  museum 673 

Draining  large  marshes 067 

Drains  construction  of , 

Drill  machines 

Drought  beneficial  to  the  potato , 

Dry  rot,  petroleum  in 4J09 

Ducks,  raising.... 607 

Dunmore'e,  Lord,  steam  plow f«,«I"l«l«m«^mi"Iim        464 

Dwarf  cheery. 416 
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Eastern  plain* 554 

Echinocactus  Wislizeai 417 

Edible  pine 411 

Editor's  report 153 

Edosraia,  Montana 407 

Education,  industrial 6,467 

Eggs,  cooling  of  brooded 611 

Egyptian  cotton  eeed 169 

Eleini , 186 

Elgin  Butter  Factory,  Elgin,  Illinois 313 

Elm  tree  beetle 73. 

English  experiments  with  wheat  and  barley 454 

methods  of  agriculture,  change  in 448 

plows 7. 508 

prize  steers . ..: 443 

Entomologist  and  curator  of  the  museum,  report  of 65 

Xpie,  ormowhaoil , 177 

Epizootic  aphtha,  causes  of 353 

,                     losses  occasioned  by 355 

nature  of 368 

origin  of  the  present  outbreak  of,  in  America 356 

prevention  or...... 357 

relative  susceptibility  of  different  animals  to... 35* 

symptoms  of..... 354 

treatment  of. 356 

Ericoma  cuspidata 419 

Espaliers,  influence  of  the  color  of  walls  upon 139 

Esparto  grass SB 

Eucalyptus .*. 98 

Excelsior  oats . ,.  166 

Experiments,  farm 452 

in  hog  raising 445 

with  grasses .•.-.  Jjj 

Exports,  agricultural ^..  <J2 

Extract,  meat,  analysis  of , I05 

F, 

Faham  or  orchid  tea 193 

Farm  animals  and  improvement  of  stock  in  Virginia ,  287 

number  and  prices  of 46 

experiments 452 

management 447 

stock,  numbers  and  conditions  of 39 

Farming  fifty  years  ago 452 

in  New  England 25fr 

Farms,  small  vs.  large *....  356 

Fat  steers 443 

Feeding,  experiments  In 465 

fish  to  stock  In  coast  regions 451 

nettles  to  laying  hens 61*2 

unbroken  grain  to  hogs 611 

Fences  in  California 566 

Fennel  oil 179 

Fenugreek  seeds  199 

Fertilizers 281, 43P,  452, 457, 463 

Fever  of  the  feet 868 

Fiber,  baobab  bark  ,. , 619 

Fig  wax S05 

Fire  worm .....  85 

Fish,  artificial  ice  in  packing 613 

as  food  for  stock —  451 

culture 542 

oflal,  utilizing ..-:  618 

traps  in  Alaska 389 

Fisheries,  Menhadsn.of  Long  Island —  440 

Fisheries  of  Alaska -  375 

Flax,  fiber  of 497 

New  Zealand 580 

seed  production 497 

Flowerbeds,  how  to  prepare 533 

Fodder,  beet  leaves  for 611 

green,  analyses  of 29*> 

Food  fishes  of  Alaska 375 

products  of  the  North  American  Indians 405 

Foods,  value  of  different 445 

Foot  and  mouth  disease,  (see  Epizootic  aphtha.) 

Forest,  consumption  of,  in  the  United  States 297 

culture 286,.  543 

destruction  of,  effects  of 508 

Founder 368 

Fowls,  diseases  of 536 

management  and  profit  of 329 

Franklin  Creamery ,  Fran itlin,  New  York ^ 813 
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Freeh  water  fishes  of  Alaska 389. 

Frost,  method*  for  protecting  plant*  from 131 

upon  plants,  action  of. £25 

Fruit  culture,  Colonel  Wilder  on 491 

in  Missouri 518 

list  for  Massachusetts 498 

on  the  Illinois  Central  Railroad 441 

relations  of  the  bees  to 549 

trees,  action  of  potash  on 61d 

FrciU  and  vegetables 441 

among  the  Tnjlians 


Galbannm * * US 

Galemoil IT! 

Galvanic  and  electrical  relations  of  the  earth 147 

Gambler,  or  terra  japonic* 184 

Gamboge }B* 

Garden  and  grounds,  report  of  the  superintendent  of 16 

Giant  arbor  vit® 418 

oactoa 416 

Marmont  potato 613 

Gibbs's,  Joshua,  plow 396 

GingelJyoil 113 

Ginger. ............ 888 

Ginseng 467 

Glover,  Townend,  entomologist  and  curator  of  the  museum,  report  of 65 

Glyconin... : 699 

Gold  fringe  moth 84 

Geld  of  pleasure  oil 181 

Goognl  and  maknl 188 

Gooseberry 414 

Government  plantations  of  cinchona  trees 8 

Grade  short  born 447 

Groin,  destruction  of,  by  insects 689 

drills  and  corn  planters 489 

Grains  of  paradise 899 

Grape  berry  moth 86 

lice 87 

propagation  of  the,  by  eyes 815 

root  loose 87 

vine  flea  beetle 74 

vines  in  pote 813 

wild 415 

Grapes,  Chinese  method  of  preserving 613 

hybridising 7. 484 

Grass,  China 81 

esparto 81 

gum,  or  acaroid  resin 1© 

or  army  worm 83 

Grasses,  experiments  with 19 

of  tho  plains  and  eastern  slope  of  the  Rocky  Mountains 817 

Grasshoppers  oaten  by  the  Indiana 486 

Rocky  Mountain 78 

Grayling  of  Alaska 387 

Gray's  School  and  Field  Book  of  Botany .* 535 

Grazing  lands  of  America 391 

Grease  of  sheeps'  wool,  utilizing 619 

Great  Salt  Lake  Basin : 559 

white  fish  of  Alaska 386 

Greeley,  Colorado 569 

Green  corn  fodder 891 

analysis  of.  compared  with  other  soiling  plants 899 

opinions  of  leading  farmers  on 893 

crops  asaroauure 587 

fodder,  analyses  of 899 

manuring,  improvements  by 453 

river  district 558 

Grinding  and  cooking  corn 445 

Groundnut 92,176,405 

Guano,  imports  of 438 

variation  in  the  quality  of " 441 

Goarana 196 

Guard  board,  convenient 596 

Guinea  pepper 800 

Gumanlne !..  183 

Gum  Arabic,  benzoin,  butea,  guaiacum,  kino,  olibanum,  sandarac 181-187 

Gums  and  resins,  vegetable,  and  their  sources 181 

Gutta-percha 199 

Gypsum,  Virginia,  analysis  of. 95 

H. 

Halibut  of  Alaska 381 

Hard  cement 
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Harlequin  cabbage  bag 90 

Harris,  Joseph,  on  the  pig 537 

Hawthorn 413 

Hazelnuts 411 

Hearth  and  Home  Book  of  Poultry 535 

Heart  worm 78 

Hckuneoil. . 178 

Helosciadium  Californioum 407 

Herbarium,  additions  to 108 

Herring  of  Alaska 380 

Hickory  bark  borer 68 

nuts 411 

Hog  cholera  in  Iowa 510 

feeding ; 498 

gum 187 

Hogs,  raising 445,511,538,611 

Honeysuckle 414 

Honey,  wild 423 

Hops 449 

Horse  chestnut,  California 405 

Horse  hoes _ 397 

Horse  raising  in  Connecticut 489 

Horse's  foot,  structure  and  diseases  of  the & 357 

Horses,  treatment  of. 504 

Horticultural  and  agricultural  periodicals 544 

How  crops  feed,  by  Prof.  S.  W.  Johnson 531 

Huckleberry 415 

Humboldt's  palm  wax 904 

Humpback  of  Alaska 386 

Humus  in  the  soil 431 

Hundoo  or  Tallicoonah  oil 174 

Hybridizing  grapes , 494 

I. 

Ulepeoil 177 

Illinois  agricultural  report 505 

Industrial  University 471 

progress  of  industrial  education  in 471 

Immigration 60 

,            Chinese 572 

Imports  of  guano 438 

oils,  gums,  tea,  coffee,  &o 905 

sugar 914 

India  copal 183 

rubber 190 

Indian  corn 419 

manure  from 618 

foods,  analyses  of 107 

head 493 

plum 418 

Indians, North  American, food  productsof 405 

Industrial  education 6,467 

Influence  of  the  color  of  walls  upon  espaliers 139 

simple  earth  on  the  germination  of  seeds 148 

Insect  enemies  of  the  cranberry 596 

Insects,  destruction  of  grain  by 690 

how  to  destroy 451,488 

Insectivorous  birds,  preserration  of 90 

Inspection  of  milk  in  Boston,  New  York,  and  Brooklyn 316 

Iowa,  agricultural  report 509 

progress  of  industrial  education  in 473 

Stale  Agricultural  College r 473 

Iron  wood 411 

Irrigation \ 501,517,576 

jr. 

Jalap 183 

Jamaica  pepper .' 200 

Jamestown  weed 423 

Japanese  silk  worm 81 

Japan  or  Chinese  pepper 202 

Japan  wax 205 

Jarilla  balsam 190 

Jatrophaoil 180 

Jefferson's,  Thomas,  plow 395 

Jersey  cattle  not  Alderaey 491 

Jerseys,  butter  from 447 

Jesuits' tea 193 

Juitawan   191 

Juniper,  western '...'.'..'...'.'.'.'.'... 411 

Jute  plant  in  Florida 169 
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Kale,  cultivation  of SI 

Kansas  root,  or  wild  hyacinth 486 

Sanaa*  State  Agricultural  College 434 

Knari  resin 188 

K*chah-re 491 

Kentocky  CniTrrnitv,  Agricultural  and  Merhaniral  College  of 471 

Kew,  England,  Boyal  Garden*  at,  sketch  of Mi 

Kidney  bean 4« 

King  aahnon  of  Alaaka 383 

Kofaombeofl 174 

Kate  nut WI 

Kou*eroot 467 

Kuteeragum 1*7 

laVbdannm ...-*. 166 

La-beta,  wooden,  for  plant* €88 

Labor,  Chinese,  tn  agriculture k S» 

aaving  tmptomiTrt*  In  Ylrglnl*. .-, 878 

"     tea 164 

lb*  quarter 436 

LaminKe* 36S 

Laramie  Plain* 55* 

Ltwarelotl 1W 

Lavender  oil 186 

Lawn,  bow  to  make  aflrstclaat 543 

Lalaad's.  Warren,  *y*tem  of  poultry  keeping 331 

Level*,  drain 500 

Library,  Department 18 

Licorice 903, 407 

Lign  aloes 189 

Lime  from  shell* > #5 

LlnaeedoU 166 

Livestock  In  New  England 965 

market* 48 

Locoatborer 33 

red  legged s     "76 

of  >5a*k*  '.v.'.v.' '.v.... "rirrrrrr-rrrrrjrii'rrrrrrrrrrrrrrrrriiiirii-iiirrzimrrrrmiirrrr  387 

i,  market  system  of. -. 998 
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Mao©  oil 181 

Machinery,  farm,  employment  of 443 

SadlAaatWoilof 175 

Magnesia,  sulphate  of,  a*  a  manure 617 

Maize,  analyse*  of 980 

KUIaguetta  pepper 900 

Management  and  profit  of  fowls 389 

Mangolds,  experiments  on 444 

Marine  flahes 375 

Manna 184 

Manure,  ©fleet*  of  on  plant* €18 

from  Indian  corn €16 

loss  from  exposure  of 441 

sulphate  of  magnesia  a*  a 07 

Maple  sugar 418 

Marketing  in  cities  of  less  than  100,000  population 948 

Market  prices  of  farm  produce 56 

Market  system  of  Boston 943 

Buffalo,  New  York.-.*. 948 

Chicago 945 

Cincinnati 949 

Louisville.  Kentucky 930 

Newark,  New  Jersey , 940 

New  York 944 

Philadelphia 945 

San  Franoisco 946 

systems  of  large  cities 943 

the  country,  their  nsagos  and  abuses 941 

king  oil 180 

rl  anil  muck  from  Florida,  analyses  of 86 

in  Mississippi 1 440 

Marls,  their  uses  and  influences . 86 

Marmont,  giant,  potato 615 

Marshes,  draining 587 

Marshlands,  reclamation  of 600 

Marybuid  Agricultural  College » ,. 476 
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McMillan'*,  Daniel,  sale  of  short  horna 444,498 

Meat  extract 105,613 

in  cases,  preserving €12 

supplies  of  great  cities 950 

Meats,  transportation  of 253 

Mediterranean  wheat lfil 

Melilotus  ccernleus,  flowers  of. 900 

Menhaden  fisheries  of  Long  Island. 440 

Menzies's  arbutus 413 

Mesquite 180,410 

MfttmytfMjIf „ 370 

Meteorology 113,  CI 

Methods  for  protecting  plants  from  frost 131 

Mexican  ekmi 100 

tea 104 

Mice,  calomel  a  poison  for 030 

Michigan  agricultural  report 409 

State  Agricultural  Collage 478 

Milch  cows,  difference  in  yield  of 316 

green  corn  fodder  for 901 

Milk,  adulterations  of 318 

business  in  Connecticut  and  Massachusetts , 330 

condensed 314 

inspection  of,  in  Boston,  New  York,  and  Brooklyn 316,818 

of  different  animals,  constituents  of  the 617 

the  cow  tree 196 

production  near  New  York 810 

spaying  for 447 

supply  oy  railroad 300 

of  cities  and  town* 316,301 

vetch 410 

Milkweed 405 

Mineral  manures,  present  theory  and  practice  of 428 

Mining  Interest  in  Wisconsin 803 

Mimesota  Agricultural  College <• 470 

Minnis's,  Thomas  3.,  steam  plow 511 

Minor  vegetable  products  and  their  sources 170 

Mississippi  marl 440 

Missouri  Agricultural  and  Mechanical  College 480 

report 511 

currant 414 

Modes  and  results  of  irrigation ~ 576 

Moss,  bearded 404 

Mountain  sprout  water  melon 160 

tea 104 

Mowhaoil 177 

Mudar  gum Ill 

Mulberry 417 

Mnkul '    188 

Museum,  agricultural 11,673' 

report  of  the  curator  of 65 

Mustard ; 181,004 

Myrrh 188 

Myrtle  wax 004 

If. 

Nahoroil 178 

Native  plants  driven  out  by  weeds  in  Wisconsin 505 

Nebraska  Agricultural  College 481 

Nettles,  feeding,  to  laying  hens 612 

Newark  meadows,  reclamation  of 604 

Newark  .New  Jersey,  market  system  of 248 

Newborn's,  Charles,  plow 395 

New  Brunswick  oats % 164 

New  England,  farming  iu 255 

New  Hampshire  College  of  Agriculture  and  Mechanic  Arte 482 

New  Holland  pepper 202 

New  Jersey  Agricultural  College,  experiments  with  fertilisers 454 

New  Jersey  College  of  Agriculture  and  Medhanio  Arts 483 

^                .tea 107 

Newspaper  list 544 

New  York  agricultural  report r 403 

market  system  of 244 

stockyards 251 

New  Zealand  flat 20 

Northside,  Virginia 270 

Nulato  white  fish  of  Alaska 387 

Nutmeg 200 

Nuts  and  dried  fruits  eaten  by  the  Indiana 400 
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Oak  horn  bug <• 68 

Oats  as  a  preparatory  for  cotton 4G4 

tests  of 1© 

Oat,  wild 419 

Odontoetemum  Hartwegi 422 

Ohio  Agricultural  and  Mechanical  College 484 

report 49* 

cheese  product  of 497 

vineyards  496 

Oldium,  sulphur  a  cure  for 496 

Oil  of  Calebs 181 

rhodium 181 

Oils,  vegetable,  and  their  sources 173 

Olive  oil 178 

Onion  culture 588 

Opium  poppy 806 

Opopanaxgum 1® 

Orchards,  Umber  protection  for 933 

Orchid  tea 193 

Origanum 174 

Osage  orange  as  feed  for  silk  worms & 

Oyster  shell  bark  louse 88 

P. 

Palmetto 423 

Palm  wax 804 

Panic  grass 419 

Paraguay  tea,  or  yerba  de  mate 193 

Parry,  C. C, botanist,  roportof 108 

Pastoral  lands  of  America 301 

Patchouli 173 

Patents  issued  for  the  year  1870 983 

Peach  borer OBO 

culture 517 

Peaches  in  Wisconsin 965 

Peanut 98,306 

Pear,  diseases  of  the 506 

prickly 417 

slug 78 

trees  in  Michigan .*. 508 

Pea  weevil 71 

Pecan  nuts 411 

Peetha  wax 8J5 

Pemican 486 

Pepper 860 

Peppermint  oil 178 

Periodical  phenomena,  instruction  for  the  observation  of 181 

Persimmon 417 

Petroleum  in  dry  rot , 680 

Philadelphia,  market  system  of 845 

Phoolwaoil 177 

Phosphate  rocks  of  South  Carolina  and  the  great  Carolina  marl  bed,  by  Francis  S.  Holmes  ....  539 

Phulwara  or  Phoolwa  oil 177 

Pig,  Harris  on  the 537 

Pigs,  experiments  with 466 

Pike  of  Alaska 367 

Pimento,  allspice,  or  Jamaica  pepper 860 

Pimple  mallow 406 

Pineapple  beet 169 

Pine,  edible 411 

nuts 411 

Piney  varnish 183 

Pipsissewa,  one-flowered 414 

?lains,  history  of  grazing  on  the 303 

lant  louse 86 

Plants,  circulation  in 615 

effects  of  manure  on 618 

in  Department  conservatory 14 

method  of  protecting,  from  frost 131 

of  easy  culture 534 

watering 1 534,615 

wooden  labels  for 680 

Plaster  for  potatoes 598 

Plow,  history  of  the 394 

Plowing,  steam 7,403,511 

Plows,  ditching 583 

Bugiish 508 

Plumcurculio 448 

gouger W 

Indian 418 

weevil „ 68,581 

PoBy.  Andre,  report  of,  on  agricultural  meteorology U3 

Polish  wheat   .J? 161 

Pomological  Society,  American,  report  on  iU  history  and  progress 14» 

Pond  lily,  yellow !...... „.......„ 467 

Poongaoil .-. 171 
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ly,  opium , 180,906 

Port  making 448 

Potash,  action  of.  on  fruit  trees 618 

superphosphate,  <to.,  on  potatoes 450 

Potato,  analysis  or  the  ashes  of  the 616 

as  food  for  cattle ' 588 

•bog 65,75,409 

cultivation  of  the 527 

diggers 402 

giant  Marmont 615 

oats 164 

prairie,  or  bread  root 408 

soil  for  tho 527 

Solannm  Fendleri 409 

vine,  wild 407 

Potatoes,  change  of  land  for 528 

seed 528 

experiments  with 459 

in  the  Isle  of  Jersey 442 

plaster  for 528 

Potter  wasp  beneficial 78 

Poultry,  Hearth  and  Home  Book  of 535 

keeping,  cost  and  profit  of 334 

Pourridie,  or  rotting 87 

Prairio  Farmer  Annual 543 

potato,  or  bread  root 408 

Present  theory  and  practice  of  mineral  manures 428  * 

Preservation  of  insectivorous  birds 90 

meats  and  fruits 612 

Prices  of  farm  produce 56 

Prickly  p«Tr 417 

Primary  instruction  in  agricultural  colleges 494 

Prlonua,  tile  horned 72 

Prise  design  for  butter  and  cheese  factory 325 

essay  on  the  cultivation  of  the  potato,  by  D.  A.  Compton 527 

Progress  of  cheese  manufacture 310 

industrial  education 467 

Pruning,  time  for 522 

Prunus  Americana 418 

Pumice  foot 369,373 

Purslane,  common 422 

Putty  root 100 
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Ramie  plant 169 

Earn  til  oil 175 

Rape 181,450,503 

Raspberries 23,414,441 

Raspberry  borer 67 

Recent  farm  experiments 452 

Reclamation  of  marsh  lands 600 

Red  fish  of  Alaska 383 

gum 184 

legged  locust  or  grasshopper 76 

Redmond's  steam  plow, 404 

Report  of  the  botanist 108 

chemist 91 

commissioner 5 

entomologist  and  curator  of  the  museum 65 

statistician 24 

superintendent  of  gardens  and  grounds 16 

on  agrionlioral  meteorology 113 

the  history  and  progress  of  the  American  Pomological  Society 140 

Reports  of  agriculture,  State 487 

Restna  and  gums 181 

Rheumatic  lameness  in  horses 373 

Rice  culture 466,516 

wild 422 

Rinderpest,  carbolic  add  and 611 

Ringbone 366 

Road  making 493 

Rocky  Mountain  grasshopper 76 

Root  crops 504,506 

Roots  and  tubers  as  Indian  food 405 

Roots,  Ac,  analyses  of 299 

for  sheep 506 

Rose,  ash-leafed 415 

slug,  remedy  for 78 

wild 414 

Rotation  of  crops  in  Virginia 273 

Rough  ohaff  wheat ^ Ifl2 

Round  fish  of  Alaska 386 

leafed  sorrel 422 

Rove  beetle 66 

Royal  Garden  of  Kew,  England,  sketch  ot 109 
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Bub  Valley 995 

Russian  applet ** 

Hast  or  nkudew  mi  the  onion 90 

Bntger's8cientino  School,  New  Jersey 483 


Sagapenum  gum 186 

Salmon  berry * 415 

Salmon  fishery  of  Alaska...-. 382,384 

Salt  as  a  manure 490(495 

remedy  for  grube 495 

Lake  Basin «• 559 

Sand  crack 373 

food 494 

San  Francisco,  market  system  of - -. 946 

Sannders,  William,  superintendent  of  gardens  and  grounds 16 

Saw  fly 77 

Bcammony 183 

Schonenoats,  white 199 

8ckmtiflc  notes •-  4ttl 

Seorzonella  ptilophora 499 

Scraper,  ditebing 994 

Scraping  old  trees 991 

8erew  bean 419 

Seed  raising  at  Erfurt,  Germany 491 

Seeds,  Department  tests  of - 195 

distributed  by  the  Department  of  Agriculture 159 

eaten  by  the  Indians '4s9 

Serpolet J5 

Sesame  oil - »•-  TJ* 

Seventy-fire  flowers,  and  how  to  cultivate  them,  by  E.  S.Rand\Jr 939 

Sewage,  crop*  grown  from 911 

8badberry 413 

Stock,  diseases  of - 49 

Stramonium - • — •*•  491 

Shea  butter Tn 

Sheep,  bells  on,  to  protect  from  dogs 491 

in  Connecticut 491 

roots  for -.••;;  v. ?5 

Hbeffleld  Scientific  School  of  Yale  College - - , 497 

Shell  lime * *-•--  AMt  495 

Short  horn  cattle  sales 444,498 

Shovels  for  ditching 591 

Siberian  crab  apple .  505 

Silk  culture e\995 

manufacture • * - 

wpply « 

worm,  diseases  of 

eggs,  profits  of  growing - 

worms 

Silt  wells  in  drains .*...» 

Simboleeoil * «• 

Svmplooos  alstonia - 198 

Sluioe,  how  to  make  a  water 306 

Smelt  of  Alaska # - - IjJ 

Snapping  bugs - * JJ 

Snowberry - 415 

Soapberry — 412 

Soiling  stock 504 

Soils,  absorbent  powers  of 538 

Sorrel .V. «S,  40 

South  Carolina  phosphates  and  marls '. 539 

Southern  example  of  fanning 447 

Southside  Virginia 979 

Southwest  Virginia 

Spanish  bayonet  

Sparrows,  English,  value  o£  as  insect  destroyers 

Spavin 39f 

Spaying  for  milk 447 

Spices  and  condimen ts 199 

Splenic  or  Texas  fever,  Illinois  report  on 999 

Splint 386 

Squash  bug 89 

Squaw  huckleberry 415 

Staff  tree ^ 491 

Star  anise ig 

SUte  reports  of  agriculture 487 

Statistician,  report  of  the • 94 

Statistics  of  crops 9{ 

guano  imports 499 

poultry  keeping *. r 194 

production  of  New  England  States » IN 

silk  manufacture  in  the  United  States... 4 t «■ 

the  cod  fishery  of  Alaska 
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Steam  plow,  Lord  Dunmore's 464 

Redmond's 404 

Thomas  S.  Minnis's ^ 511 

Steam-plowing :  7,403,440,511 

Steers,  English  prize 443 

fat : 443 

St  Louis  Agricultural  and  Mechanical  Association 311 

milk  supply  of .1 321 

Stock,  fish  as  food  for 451 

sales 444,498 

yards  of  New  York 251 

Storax 181 

Storkebill 422 

Strawberries 441, 523 

Structure  and  diseases  of  the  horse's  foot 357 

Suocory .'- 187,188 

Sucker  of  Alaska 388 

Sugar  beet* 98,210 

house  refuse,  analyses  of 94 

imports  of 214 

improvement  in  refining 618 

maplo 412 

Sulphate  of  magnesia  as  a  manure 617 

Sunflower '. Itf0,4i9 

Superintendent  of  gardens  and  grounds,  report  of M 

Superphosphate  on  wheat 438 

potash,  &c,  on  potatoes 45* 

Swedish  coffee 197 

oats 1J4 

Sweetwater  region Jgj 

Swine,  breeding $38 

T. 

Tac&mahaca  reain . * 182 

Talpoooil - 174 

Tauiooonah  oil 174 

Tamanuoil 175 

Tamarinds 203 

Tamarisk  manna 184 

Tappahannoek  wheat 156,502 

Tea,  coffee,  &e * 192 

New  Jersey  and  Yaupon .*..* r * 197 

of  heaven 199 

plants 19,  ITU 

Teeloil * 173 

?ent  caterpillar 83 

erra  japonic* , * 184 

Tests  of  Department  of  seeds * 155 

Texas,  cattle  trade 508 

or  splenic  fever,  Illinois  report  on 506 

Theesan  tea 194 

Thick-legged  Buprestis v 67 

Thimble  berry 415 

Thistle  seed  oil : 181 

Thrush 371 

Thurbor's  cactus * 4ie 

Thyme,  oil  of,  or  origanum 174 

Tiear  beetle 65 

TiTe-horned  prtonus 72 

Timber  as  protection  for  orchards 533 

season  foreatting 619 

Toads  as  insect  destroyers 90 

Tobacco  culture  in  Massachusetts  and  Ohio 451 

worm  soup 437 

Todd,  S.B.,  on  unuerdraining , 384 

Talavera  wheat 162 

Tomato  or  potato  worm : 80 

Touzelle  wheat „ 162 

Tragacanth  182 

Transportation  of  cattle  and  dress ed  beef 251 ,  352 

Tree  culture 226,543 

Trees,  plants,  and  flowers,  where  and  how  they  grow 533 

Trout,  salmon,  of  Alaska 383 

Tuckahoe,  or  Indian  head 423 

Turmeric 203 

Turkeys,  raising 536 

Twinberry 414 

TJlikon  of  Alaska ^ 381 

TJnderdraining : 507,584 

Unicorn  plant 422 

Union  Stock  Yards,  Chicago,  Illinois 350 

Universities  of  Minnesota,  Missouri,  Nebraska,  Vtnnont,  West  Virginia, Wisconsin 479-486 
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Utah,  climate  and  production*  of * - , 508 

Lake  Valley 77. 563 

V. 

Valerian,  wild 409 

Value  of  different  foods . *. 445 
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